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a«w*fflv^-c»«fca*u «free»H-K: hi— &z 
fldflaaniffl^v^K h+- 3 hi— nwesw 

i, 

Bfc»£*ffl/B©'V^Httfcfl*l*-r3'<5' 

hi— &&ummwmm# wmmmmLx 
hi— <ow&iZfflffl-tz> hi— 

Wit. *Hi*.fcBflH»ria8EK:*JV^, 
M«/«y*MMyt#«*, *nE^y^H4*©Wfc«« 

SB. 

T x WiL » , iftfB#2M{fcffWc©it& & flMBIURtt fcts 

^-rs t # oiiMMB9><-r' r ± 9 ss < * 5 <t 5 k 

t f ©*H£ii«<fc 9 M< *5 J: 5 Lfcr fc 
[»#«6] »#«2. 3,4, Xfi5©a<fc7gj«&li 
_hfE/< y s Jft3fe*i6i t *s It 5 ±flEfEfctt©5teJB 
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[0 0 0 0] 

«WI^**ixA:M{ft©W«»S«rttfflU-C, ^©*£S 
Ci^^aftJBt hi— HWfetff 4 5 B&flMggic 

[000 1] 

Itt*©ft«] &*©H«0ISj*S11i LT, IBftttSMft 

*a5>*i/t^5. r©B£y&fc^»-*5^Xfi, 5?,<£»f£ 
fl^ttMbSfctfv^iMWB*© hi— d^BSix, w& 
#J©hi— ME©«T#4-D5. hi— **iWftT1-5 

*UT, * 6>K hi— MMHSTJ-S i . lEfcWUyftit 
S;h.5H«fc**©fiT#£i:XL*5. tot, ^5 

[ooo2] ^err% E»*t^ji5)*$^fcB<ft©H4fc« 

fcW«»J*i!(«#*l6*fCfc^« (#MBg6 2- 1 4 4 1 
[0 0 0 3] 

X, ^©ftfchi— «r*lil&i-5t©t?*5. tot, * 

*©a«jfCSKaWfc»U-C hi— - i J; 

9, aiftJW© hi— «S©ffiT, +*fc*>^S*b5S 
^©lf«S«ffi:TSr^lt1-«r t(±X*t*^o Sot, 

hi— *t*&£meoXV>.5©X, m«© hi— « 

&2» 7©^4*Klht-5 r t l±xt fcv \ 
[0 0 0 4] 5Efc*tbffiAfi, f2®:tt-»#»!)ii( 

t^«$H5W«iBrifc©*iliiiiift«AJ; 9 t>M 



*>©-?&> 3, 

[0 0 0 5] #3gBJi4, a±0*fc«*"C44*tfc'b«) 
-t*&9, ^0@«)ii-5i:C5(±. Bfc«£©4£Ttf s 3l§ 

Bffilffi]t©lg;Tlc5fc/-£oT£e3B 

[0 0 0 6] 

'< ? ?Mfe t:»J*i-*^ y ^BfcJBriMNH! h y 

B^©B*gifi&£&ai-t-3S#igS$ltti¥ai:, AftflEPi 
J: «*HJIS*K»^^t, Wet-*— 

^ § *u3 WsWft ©B«i&& J: 9 <> 1 ft 3 J: 5 

[0 0 0 7] 4fc, !f#«2©B&^£gf4, 

[0 0 0 8] »*^3©B$iffM^®4, St#3l 

EW8>JS*«* J: 9 fcfl-tt'J©^ s^]SMH«©i(Mfc«r±fi 
B«*K:1EW5 it0^7«, mffEtfrabBlfc 

&©-C'£>3<, 

[0 0 0 9] *fc, W#3f 4©B«£SSf4, S»*« 

k^«i*i $ tn $ wm&ommmfafeg. t ft 3 
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[0010] K*Jg5©B»fcg&4, 

1 ©B&ffMSfitcfc^T, ±fEWi£#a£, ±E^'y 

tH«rtfc»J*£ft*»««:3l«1-<5 i t <omm& 4 9 
il < ft 3 J: 5 fcfcjft Lit r. £ £-f-$fc©Tf;fc3 0 
[00 11] Sfc, »^6<DH^J*S«I±, 
2, 3, 4^5©B«ffMSW:*^T, ±IE^s/^ 

t>©T*£>3„ 

[0 0 12] »#ig7©B«!ffMSSt4, IMBfl 

3, 

[0013] ^ It, »#Jj 1 7bm 7 <DffifoMi$,%mz. 

S4 9 t>ii«S£ft3 4 5ft, MK*3»<£©PP¥£# 
£ fi^ft 3PP¥^#i?ffM Ufc/^^gB®^©S«S 

[0 0 14] H2|±, Htt^AtMk^VMA&BMfr 
^1-^7 7T-fe9, #tti®a(±, ^H«(-fcit3iS^ 
Mf&tft&tffi&m&kom&t:^ UT*J 9 , #tti»b 

S»ifjb5n ittcoia^ffM^fTft^tu3*-e(i, fcfc 
t(4ftl/\ n lttA^$e>i-i®^^ft$H5t % 

*3»n2t!co^-ettiillft»KO®T*:ttlllU-C. 

©teTi-^si:^, n3ft@©S^M (WKA) © 
IEfiiW^$tuS^B^{ctti>.7^DT*J9 , r 

ft*^ofc 0 

[0015] * r -e, i nm i (Dmrnr^mmx- 

4 9 t»***Vv<y^ttR#«r»rilu, /■«s'^»H* 



£C&i63n 3#B J: 5 Staff© n 4 ttB 
&ffl^©hi— tt&Srfrft?,, ItoT, ^©SB-t'^ 

0fc«ttW>n5#BK:£tft (&%B) *5V^T, ^9^4 
*©^taw*(-ffll/^^5 *>©-?*>*> AyMCttS 

[0 0 16] H3tt. mm<om®mtiLk.mmk 

tt. E»»±©JfMfc«flb»SiK < * 5 li < 

T\ /V^fi&©B&a^£ ; fr8iB&©fti85B&igSJ: 

Hf££ pl,^ y ?Wfe©ifM&*te«: p2t ■f ixtf J: 

i^iiCiot, i©i ^(DS^jg^ d l , d2 
(4, 121 2 (DigrttiiSjU , bli^WMlSta©-^ /<s> 
^H^ro^m&p 2 fr*rgbfi4fc0&&m&p l <t f t> 

^ects-t'!?, h^- m&m&T-f&t, ^zm 

ZMfc hi— JftSroteT^m-tS r. t 
[0017] wn» W#JS2<z>HfW&*SS«l-*sv*-c 

B^<o*SH^SSScltLT. 'VfBttWJBfc**** 
[0 0 18] »#«3©B«JBj«3£«fc*JV*T 
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[0 0 19] §f#^4©Blfc^SfiK*i^T 
ftMB^SS £ 5J&*«rJ&jfcf- 5 i t ©$ft* <fc <9 t> 

m < tt 3 <£ 5 <c«*j|-clttHlMfcia»(Bc«*i-«. r. 

[0 0 2 0] H4{4, IBfttt-0£0&ff£Bttft 

ZX\ ><y? : B«^Bft*£&#»B«©*KB4MiaL t 

fgDSfiSrvl, Xy^B^©a«^SESrv 2£-rtitfJ; 
v\, ;:©J:5fc^Blfei^V^B&iTW£#£JI 
^MSiiiaot, ;©i^©SMtdl, d2 
(4. HI 2 ©#tt$i a , bfc^m»JS-f5rot?» ><y 

f-B#©m^as v 2 fr«3tiBtt0%&%& viin 

Jl<i-4rt-e, hi--*^s«Ti-5t, -<*B#S 
KtfsSbV v< y f-B*©«It<£T.#. *$jB#©jgJtlg;T 

»«ttTtr***ai#«-Clfcfflr5riK:Jc9. B^A 

hi— »«©(ST**mi--5r t^t? 

[0021] lt#«5©B^^ei- 

^$rm«-r?> £ t ©5MWe«!JSj8< * 5 J; 5 t-_hfEffl® 
*tSr«6ii-f-5wtT% ±|E/^ y^Blfe©BfeS*^, mi 

[0 0 2 2] Slt^6 0Btt^SjBK:j3V^ 

"C fi. *2!#|S| t*> it 5 IS»#©^fflg63£ff id^fiK $ n 
S^'y^Blfe+WB^iSSSrB^aia^W^S^^m-^ 

5, -t ux N i©^m^*tr^^v^T hi— ffii^gfi^ 
r. © h i— i>m & $ <t o xia&tf ©«Si^* 

*j*T?3MWWfc: hi— <&MIS-r«o 
[00 2 3] *fc^(c, M*qC70H«^ASCK:43W^ 



(SIT. &6) 

[0 0 2 4] 

* y Lfcfg i co^jte^ffi^o^TiftBj 

1-5. H5tt*5tat»»K:«5*5-^y >*©«»&#? 
J5)c5r^1-EffiI2lT'fc5 0 §E«#i LX©ft>«fEfibj« (£* 
T, IE»t^5) 71*5, IBiiffiSrWftli-LXn-^ 
!Eft»ti-A'7 0i:Lt, H^l/feVMlMf 

&j&Sn-/V7j»t>< 9ffl^HfcfSi!:«7 l*g*1-5*j* 
Lt©^7^K7Al KD^SSl 1 a ©-& 
fcl±¥B5«l 1 basjBjfcStu -?:©TSSI51 1 blcf±, 
£ftlR7 1 ©jyBfcffltfEIMftBJtaWi: Lt©^?y 
77TU 2 i, CMS 7 1 Sr#W1"5ttK¥ffi»l 1 b 
±OE«R7 1 *J**J:;4»£>*S>r$?** h£Vl 3 7)? 

V 1 3 tt, * 9 V7 - K7A 1 1 ft^ctStj-fc^rti^ix© 

X, ^7V7*/M 2<DfflfflWsi¥RWS^? hf>13 
©WAli^SrtTft 5 fcfelc, ^7y7"K7Al 1©77 
^^©Sffi^-W^tvmwH^ttCttffiictt, jjA-tfi 

icfi, K# Aft© Uv<-fci*fcjS CTSSWrf- 5 <fc 5 K 

77V7K7A 1 1 ©0ftett*fal-^»1-3 t<V (^0 

[0 0 2 5] ±B*9>-:/K9Al 1 ~f2gi» 7 1 Sri£ 
«-T5tttt> Sf> ¥S$E1 1 b (fitfft 
±35) K7A1 1 ©PHEfc— fi. 

^ih^-frS. ::©£#, ?7V7jl\l 2f±M^-CV>5„ 
Eflbltt 7 1 ©56**5, ^K3n72, *s/^-73tr 
ST, 7 4©^-y7 p ^(^A5ii-5i:, 0^ 

tftV^lr^f-^ioT^W^^^^tlSo -t L 
T, fm&7 1 ©&*&*, ^7>7JI\1 2^*Jl m *>fc/< 
y ^ y ^^l-Sfiafc^tSfcSo ^9^K 
7A1 l*S^EP^{r|Hlte1-5t, ^7^7/111 2©± 

IE*A^©u^-i, yy y#<D&mw<o±me^ k<o 
*&iwmi, 9 7 1 2 **n cxia^tt 7 1 &ffl 

$b(c^7^7°K9Al iiSEIte-f-5t. 8Efttt7 

1^7^7K7A1 lDB^#tWte>n5 0 ^7^7" 

H5ft*^xiHite-r?)t-a^ihb, a?*- 7 3***1 
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[0 0 2 6] ±IS^yy7"K7i=«l lWJIIffidfi, 
ftfrt LX©^ftft K5 A 2 1 , 1 ©Jg 

3t^©g7tSrtrft5S7t^B, fS®*5 7 1 tcfe^^tt 
WLW*v y 7C h-*— *s^**ixTft5 

[0 0 2 7] ±E®>tSB(±, Hl^Lft^U- -jW* 
- K («T, LDt^5) , *y^?7-3lMf 
©ffiii*-^, f-A^dr^^Vy- (^0^) , f- 

e i/yXWv'!) yK!)*;vwyXfoi/y^i3 2, 

Il?7-33, 1257-34, l^fflt#*P^7-3 

stLfc^— r-3tfi, #y =^v?5-3 iffi-esttu 

l/^XS|3 2 ^riloTIK^H, ^^1:^157-3 3, 
^2 5 9-3 4T*RW$tvT, *Jfc£Jxfc U— If-JtsP 

LTWK7A2 l±iC##iAS^5 0 L 
Vfrb®%&V7J*2 lB£T©ft&ftfi:, W->XSf3 
2Kio X2£ &*Vfc U-if- f- AS*3ft/h(Cft sip 

lORJtSJxa. l d, #yjy?7- 

31, 2%&'<-x±\c~#.vmi&v. r© 

7fcSkft©PSESr|g|o-0*5 0 
[0 0 2 8] #5^7tS*i-J: , 9^7tfr K9A2 
J5fe^tifcff-m#^(i, ^7y7"K7Al 1 i©Mt?Eft 

tt7 i^t*s?3ii, mmm i±.k<±, m%mm& 
M7 1 t»g9*ti/fc»«aMfttt. ?iicm»s«©^ y ^ 

h8«^yK («T, St^yKiV^) 60i:i!), 
[0 0 2 9] ±ESam«»ll©«^S:1l!«Hb LTE1 6 

fc*i- c ft*;, ^©asm^e^ov^Tn, a^3fc«> 

0, ®5I#V7"6 1 , fl$fc#6 2, m&Mif^? 6 4, 

?I«Ih1HX^'1"7 , 6 6<Std»fe« 
f&iStlX^Z, ±BS*^y K6 011, -Y^p- 
(y) , (m) , ->T^ (c) , 77^ (b 

k) , (sp) ffl©5fi*SfctJ, 7 7V7K7A 

1 ia5fc**-t5J;5ftJ»!Ktf^bix> ^ 7i/~? K7A 
1 1 fc*mifti«*t*5V^iKi2iiDliixfc«*-c, adt*tli 

Al 1 (C^-(p]1-5ffiiC(i, ^y^7°K7Al 1©«^(6) 
(c®^1-5'>ft< i 6 0 a asjKfeix-cv 

[0 0 3 0] 0 7lc^J;5ic, iilEa^s/K 

6 0©ft#*(pJ©WSS^fi|^— ^*A5 O^ftfe 
tv, ^:©*7Ji>.|ft5 0 afi, m^Lft^^^T*)* 

V*3. ±fS77A5 0(±, 1/1 oia*5rtfc»ij*©aift 



^A7tDT5 2j&*B5&Hl5 3lC*3^-ca»^s/ K6 0 

A Sl^Stt L T*5 5 > ^ y y * tcfg it tlfc t° >- 
PFBS) 4:, K6 0<Z)TS§B<7)fc: o ^6 Obi: 

©BD^SBRStifc^^y IK J: 9, a<|^s/K6 
OtifcWA7io75 2355, ^7A5 Olcjf Lottb 

fc#W(Z)^i^i, %ti?tl* y, m, c ( bk, s 

[0031] ±Eaaa«»«tej:5a«i*tett, ms 
^) ic J: 9 # ^«65 o a omte&t@te$^ 

-bfB^tr J^fft 5 0 a ±KmWt&tl&% J* 5 O^^UT, H 
K6 OSt^tv^K^AI lffi«fcflLoW\ fa 
MR 7 l t««S^5o 
[0 0 3 2 J It, fBfe«7 1 iaot»^y K6 

ltcj:«9 s *©«B**tfca**8 0a3SSAflEfcS*u, 

wsm i o ^64, wkWMfc'^ ? 6 

[ 0 0 3 3 J * Ut, ?E£P«7 1 OH(UK^4ll# 

RSItf^e l*S»Jt*tU, n*50a^l/l 

IEftiK7 1 1 0^gLT^3<£> 

*£*u5o Sfc* 7r^4 2iaoT, !B««7 1 
[0 0 3 4] ±|E5i»<0gl> fSftUft 7 1 ±fctt»B*tt: 

B&m*^* hp^4 3fc±9&«srfTftv\ asm 

9M#*T1r&ts ^9^K?Ai itt*«te«i-e 
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i-jt5K, ^y^wnsi, ^y^A*«B2, ^y 

[0 0 3 6] ifc, H9tt, ion»i?*©^7-^y 

7>rx wmwot) nfif?t*t>tiz (^r^s2) 0 ± 

Wb^V K6 0 t#i*5 0 t©*— Asjfi/v' 

K6 O^i-^TTWSn-Clr^S^^ a» 
St:±#t5a^y K6 o*sf^«7 p n^fc*5V> 
tlS@l;fflv^fe(OSt^^ K6 0T*fc5 ±5fcHJ6 

tt, «AM5 0 a^WLt^SaMlTi^t 
ON IT, ^ASO^WSf, #J*5 0«:#— AjKS? 

[0 0 3 7] ±!Bg.«^-y K6 0^>f^Vt7^X» 
H 8 l:*t^ y 2 K7 A*- A* 

a^-t^o ^rbX, TKy im<D*~#ti>0 
[0 0 3 8] Jfcfc, ^^v^Ky^l 1«5@|BU StS 

^iar% fionit^7^/i\i 2^ 

mutf^7y7Sis^IH-ef)oti^, 

5 Uf^S 3) 0 

[0 0 3 9]fc ±fW£«#m«f§T\ IBflbK 7 1 tf* 

7^K7Ai i±fc«MR7 l«r**Wtt5»ff#HI 
46Stu5o fEft«S7 1 ^ p ~/PffiO#^(cfiX7 ^ hi&f^ 

[0 0 4 0] ftfc, ^7^K7A1 1 tllEHetrWt. 

7m^<o^^— v Stroke ad Yffig-effjt-rs (* 



I) 

[0 0 4 1] 3— f-i>mft&4<7)ffife<DX4 y 
2 4, 2 3ffl«8St?*SON-t5. 

mtt^yy yzftmniKXiiZftZo -©it, 

v^ffflfflJgB 1 a»S>*£&;MS5 hft* 
#ffl7j£;ft, »K7A2 1 ^©#m#HI©^/&^IS 
«i£ix?)o MftK7A2 1^f>^7y7'K7A 
1 1 ±©E»R7 1 t»«»<ft©<E9-fSfc»fcfflv^5 

7 1 © i ftfr<D»m8&<DM&Rtmwfc%-imT Lit 

OFF £tK »«»«0»*»f^iSil*T'f-5. 
[004 2] IB&lft 7 1 ±©#«if &©&*«, ±IEf* 

mmmM^mmmj LtcftM-zmytw Ky a 2 1 ©e 

Kr*-C#T*3«5, ^5^7*^*1 l©|H]te^tt^tt 
-Sdticj;*), ^7V7°K7A1 l©^7y^gB^m# 
K6 0©#e£-Ci£fe;ft5„ 5**)3a^J'K6 

©SfcKgB £ © W©3Mfr^ s> K±#ttft £ fc £ # , * A 

KS:±#**5. **J, ::©£#, ^7VyK7il 1 
S:-^Jh$tt7^f^7^t^y K©±#^#o* 

ifci, ^^y^K^Ai 1 ^it^-er-rtcr^x^^ 
flBftitt 7 1 ± co ? 7 v^gC £ »9MlA<o9cHm £ ©W© 

-Tic, T*?^ ^fc^y K«r±#S*-CfclB«f±fc 

[0 0 4 3] ±ET^f-f7lit^y K©±##£TU 
fcb, *A«5 0a*liI*UBIH-«aiMS±T«l*-^ 

sa#6 2£^oN-r5„ «*»mij:t), a«io 

&T 9 7- l-f&'St^v Krt©^«»6 OaKttSJl,, 
IK 7 1 ©^7y7"Sli«^X3n hDV4 3(Di±m^m 

iiu ^©pjii^-e, hn^ 4 3 ©marc 

[0044] gyt^T tfc 6 2 5rO FFt 

TSteiKl OSrlHlUXU, Hl&U&ofcBt^T^^e 1 



#M¥09-114257 

7>-4 2£OFF1~5o 

[0 0 4 5] »lfeHC»i-5»m»ft©»#ii*at/ 
R«»7Lfei, -?-©SSi7 7>'7 p KyJM 1 finite 

ys 7) o 

[0046] ±iBiB^#ttj«jf^»±, * 9 yy°m*n±. 

7^/111 2/iS§B*$tt, €-©Jf^7y7 p K7Al 1 
©Hlte^tt^c$tb ; 5r.i:('J;!9tT^^'ti,5 U7y7"S 
8) o *©8L ^?^K?A1 lttlilteSr^UT, 

[00 4 7] «_h©7°y V^©tW»fc*JVT, 

©*ta ! ^st^a^©^v>'7'K9Ai i©@te3i 
t * t?@(e* t a ; t istt sot?, 7°y 
^i$&r^fr#Eoi-©£#fi* ^7^ K7i» 1 1 
of sa*i*»t) | s«^©^ ? k?a i i©mtejS 

ii* £ S^fc £ £ HI* Kifrfc o r £ J: o T fc 7" y s hW) 
[004 8] «_h©, #)*RtnftfP©«EK4r»iW Lfc* 

6 41*1© n-7— ^ffiK^mufttKi o<d h-7--«ftaste 

-«0 (cA9^Dfc»), SiStoHtM^teTLfc 
"?UTL*5o *^-e, r.©HM^ffi-c*(±, f£W7 1 

©^r»Hift««©^«!Hw^*tb«, H#jt*^taffl© 

*fc*^V^T***^v^ 6 4^©i|«i hi— Srtt 

i&i-a ht— iw&awfcKJt-c, #5@j^ n o p«©ffiT^ 

UT^So EAT, ^IxfeOjSSrRW-fS. 
[004 9] EI 1 (4, r ©^«t^e©«fifeSr»»^^-r 

ittpji§iT'*s 0 z<Dm&mmfi\ at^?Keo, k^i 

5, a*«HiR/Vr6 6£ex.fct>©-Cfe3-£t4M 



5 rt 1 9L{fcKBtt/<4' ^ 6 6 ft t Srjgii-t-saii/^'f 7° 

8 o , vmm&*yi -76 5t mm^-f -fsot (D&m 
mmttosu -? 6 6 i %a/<<s :/ 8 o t ottusn&K »»t 

Sfc, *»aW:/8 Otttht- 1^^8 5CD-JS 
g|5tfS*»L-CtS«9, h-f— 5©ttffigB 
tt. ^©rt&fcfcfiO!© hi— 8 3^xfc^c 

7"8 5<D b-)-~-®m8 Afahmm^-fZ 5^b^U 
Wt&m>t>t£Z> bi—ffi&#8 6j!>mVt>tlX 

[0 0 5 0] 4fc. a{fc^?K8OK:.fc0i|Hk*S&ft& 
tvfc^ffiicfeS. *5^K9A1 lKU(K3IS*b5la« 

7" 6 1, «gt#8 1, 81^^8 0, M##8 2, h 
[0 0 5 1] ;§=fc, ±ELD©Rftfti:S:p|£El-3LD 

M#v@K loot, Kv A21 (Dftmrnfezmm 
-r^mmmm^i i ot, m#K7A2 

l±OfE®«ft7 1— ©ttJflME^'TT^ 
7A11 <9@«e££frMfli1-£@<^|«|i@tt 1 3 0 i, 

[0 0 5 2] U-k<D&? KffiffcistitzZVmmztetf 

koi^c, fitraw-rso aio&wai it*, 

[0 0 5 3] ~(0^*T*tt x tu^W^lC, ^yv^cD« 
»S0N^ii5i > 5Lte^s/ K6 0 b 9 f-yfY? &k 

iv=->t7^x$n, fafc&m&Mbteitzzfv 
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5i (^fj'7 , S 1 0 1) „ _bfB7*!/ ^flJP^ltt, 

±E^>TT^fW»lHllSl 2 0«r»J»1-5 (xfy7*S 1 

0 2) o fttc, ±lE»mffl«PlH]Sgl lOfrHWU. 
^ftf* K7A2 1 fcfc»*3#&iSfMB«&aj«$-fr.5 

(XT77"S10 3) o ftic, ±!ELDiW$l|Hl&gl 0 0 

2iil ^7y7"K7Aiit ©IR|-CBB£©J&4ME9'< 
•YT^^lPStvfc^ffi'^, ?7y7"K7All©|alte 

*vO^!E»|S7 1 |c«H6Srte9-t-5 (^7?7"S10 
4) 0 ^7y7"S 1 0 5{£tSt^-C##lWlfeg|5<£> 

»ft*ssa»K7 lK&^ftfca^^fcW'Ju te^a 5 

!*TLt4:im^7?7 , S104tI») > HTLT^ 
*tfi, JtWf?^S10 6t. S3fcSrOFF(ci-5 0 

lt, 7T77 , sio7t\ :/y^*wj»»ias»* 
[0 0 5 4] r.;:-?, **J6jg«-eftfflu-c^5a*^ 

n-fe^fi, ^/jp^O/Qt^ffcf), «SMh*7A 
2 lcDSmiSrifJD IE^7 ltete^SHfc. 

#«*-c±iB«#flE 2 1 <n>^v^wsmtim%L* 

^m$*S±5t-, WttJtifHttllHlggl 1 O&fflfPLTV* 
#S&Pi4Ml5©Pi««I: <0 hi— SftfiT(cJ:«Btt*lt 

[0 0 5 5] -t LT, ±!LfcJ;M:ft^fcl3t* 
K7A2 l±fc^$*tfc^s/^IKftS:ia»itt7 1 tte 
^i"5 0 m?> 7fyys 1 0 9 icio^/^T/^s/9 : -^^ 

ti«^.xs'7 e Sl 0 8 \Z.m t) . H-TUT^tKi, 
ryT-Sl 10t?, #aRUSJMWE^/Wr^©EPJPSr 
OFFCtSo ^rUT, mife* s BB*&*ix5 y7"S 1 

1 lo K»«»«*3S«i-«fc»©*fl*5*»ff 

[0 0 5 6] /its, ^@f«SB*»fe^S'^Pf^*'CO 
»*S 7 1 -©te^S5 i cDSgitT^S 5o *3U6*«-e 

mm. 7 1 ^«XE^«i <offi«SriEWJt<5 «t 0 JCjRJtTS 

[0 0 5 7] ^{C, gll HCtS{t5^ii)^SM^$tt 
5b (*7->y-fS 1 1 1) , iffijgap^ai-trVf-8 7 
±IEIE^«7 1 ©WaHfcfcttwftWfc^tfSiKfc 



WJi-5 C^y^S 113), -eit, ££«fl:«T-e 

4) . /<y^«fc*©««#*3M**:M*.-C^ 
*bli, hi— tti&lftfNiffftfrft^o ^LTv &<*>IE» 
^ffltbf^ (^f-^S115) K*IV^T, «B«tt&# 

[0 0 5 8] IkK. hi— *M&SSK#, Wkfo* 6 
4f ©SfciSI- h-^-**M6i-aAfl*JftlMPB:ot^T 
K5IH-5. B l 2 tt, hi— MISIW©fW»£^-r7cr 
-^Y- h 1211 1 ©^fj/ys 1 1 4©fffl»£r 

ffittlH^Lfcfc^-efca. hi— Sr*&&-t-3tdl8ILT 

FFtLt, R#8 1 *3Mfctt0fcte'<4' ^65 

6 4fflt*a/^^8 0 t/5s»ai-5^«t-r5 
Ufy7's2oi) „ :/y v*iw#pgi$i;»$ 

#8 2— ©iimSrONi LT, a&fBclalifc^V 7° 6 6 © 

mmmy? e 4ffi!it^a^v^8ot*jgiiufc^ 

^V^6 4*»bWai#8 1, jiS/^^8 0, }f##8 
2, fttf, jJ?^6 l*S|5HtP > ii,fcm««lH]lR^^ , 6 

[0 05 9] #5«j|IS*s^$ti,fc4fea8t?, 7})>-9 
W»Kllltt*^6 1 »*ISrt^JESr 
3S££-t£3 Uf77'S2 0 3) o ft}b\ dWAJBEtt, 

Ufc«MlCC, ^U^IMfWlSltthi— 
«£$#8 6— ©iimSrONt LT (XTy7"S2 0 

5) , hi— ^$8 4tmm'U78 0 i: Ufctt 
^ii-5o Cl©w&KJ:tK hi— §3§8 4<F© hi— 

tf&mz&vm^&tix, i^^8o, ^#8 

2. afcttEiR^-f^e eSr^L-cmtRK^V^ 6 4-^ 

t*M&s^s Ut^s 2 0 6) . *©fcry 

W«Bltt» hi— tt*S#8 6^©II&OFFt5:i 
T* (Xfy7'S2 0 7) hi— &&8 4i:*ii/^^8 
0 k&WWr&tvttfcWik LX. hi— ^S§8 4?J»S>© h 
i— ©*M&«r#Jhi**5 0 r Utfe><W7K>' 

^6 1 zmmz^mrt, mm*ffim&*p\z&^x%n 

SrOFFi-5t £<b(c (Xfy/S2 0 8) , tf>"76 
l^Oll^OFFLt (^fy/S2 0 9) hi— ffi 
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[0060] cutt^tt 2 ) etf» #»k *mmm$k 

fc«>©PP^*fl:Sr, »fft-yt2 3fc«fc3«ft#F 

7A2 l^©^Hlte¥^T^SrWi-5*ife?rffli/^T 
l^^fcSo tit, EJ.T, !S3t<*:K9A2 1 ^©?g 

A 2 1 £/8^TA*j?m©it&$:i3fi!$c7 licfc^U E 
Utt© hi— -em^i"5. ixfc^S^tf/jtf^WT'n-fe 

[00 6 1] 01311 &?Mttd>&mft*T£-?0M 

-7°y V^©mM^ON$tL5t, a«^yK8 0 
J:;?7^K7A11 t^^^^XJJi, -£©& 
t ft o fc:/ y tc&iiiSriSft £*i/CEfJ^£ 
Mthb (^7y7-S301) . r©^y >^fi#«Ji^ 

ttef^r^SrONU S5*fi:K7A2 1 {C0f )£©^ 
IWEaf^T^S:Ni*ni-5J:5l=>'<'fT^ft9»lHllSi 2 
0Sr$!ltPi-5 Ufy7*S 3 0 2) „ 4fF«MfH«l 
HSSSrONLT, ^a^-^-v 5 ^ 2 3 }r ± QM^fl: Yy 
A 2 1 Sr-#^m^-&5 (^X5'7 S S 30 3) „ 

LT, ^3t^KyA2 lt^7^K7Ai 1 t©ffl 

K7A2 l^Sjintetr, MK7A2 i_hir^ 

ti5 (xfy^S3 04) „ ^LT, rixb©^®^^ 
TLfci^ii^Tyys 3 0 5T'*JSIJL, ^W^gB 
5>(cov^T©S)t. «Mfe*59*s»TL/ti:*iJ»J$ix5 
^7 77'S 3 0 6tm ^mSrOFFfc-T 

[0 0 6 2] T'y yfftm&l tt, ^T7» 

|s]Sgl2 0£ x /"«y^W«t»^OilMME9>MT^«tt 
5:i«<-r?.J;5(-§] | 9#^5 (XT77"S 3 0 7) „ d 

B2. EI3T*IftBjLfcJ: 5K, flHI«t^X^a^Pr«t 

nimm<o7})>'?mw&itt, /mt^«iiphki 2 



a * 

T, JB3tfrK5^2 l±£/<y?1IMt&l*jftU fEStlft 

mffiC^s'^^Sr^-f 2> (^s^S 3 0 8) „ ^E- 
LT, ^©jW^T Lfc^^S-^f ^/S 3 0 9 "C 

mm u '<y<?im<ofc^AmT Littmiztis t , 

[oo6 3] ftja, ^raHfli^fc^y^wifcas-e© 
sua, t«g?^7^©«)ix.iffl, atf#«^-r 

I$W, SU ? ffi : fl: < ?-^-v ; ^if2®«7 i^<Dte^gptra 

[0064] mmmm 3 ) e*t, trmvgjfts 

*«»i-5*«fefcft*.-C» «3ti*:K9A2 1-©LD© 
LT^S ^rT\ EAT, igftl* 
K5 A2 1 — ©LD©R3fcfiffl»fc:o^TtiiWU to© 
«#©«9i 5. ftfc, Jaft^cir^fi, Hife^ 

«2iPI#©*#/;tf^:/n"fc;*-e*5. 111 14 14, fip 
¥M*6)i»e)^«il*T4-C©flB»**-*-7P-^^- N t? 
£>5. fc*s, JKTttW*JPi-5Hl 4^-rtif^«^© 
tt^!4, ^(-H19 5rfflV^-ClftBJLfclllS»Sl©lilf^i 

N£*x3i:, K60i^7y/K7A1 l 

^=i/t9-<X*Ji, * Oftil&ft&flMtti t ft o fc y y 

k-f'J y?mffl& lit. lte?/^77?:ONl, $ 

0 2). $?mfflfw»n]ii& 1 1 o*«o»ur» »m 

7-*-5?*2 StCitJ, Jfetfc K?A 2 1 

U7J/7S40 3) . -t LT, LDK±*>*3t* 

2 1 £ * 7^ K7A 1 1 k<Dffl£.-fe<D&tftm%.;U 
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!/7"S4 0 4) . -t LT, rtltjCteiWtfc^ 
t^^T-yfS 4 0 5TW3UU #^bW*fegR5>^o^T 

[0 0 6 5] LDfrj:S^^K9A2 l^© 

flHmfit*»i<i-5Ci:^-C#5. ±150 2, 111 3 

KKft3©-?, +3 lei oTiiiJg 

fD y^mmMiii. ld#j»hj»i ooSr^rSbHift© 

[00 6 6] ^ Lt> JSftft K7A21 ±l-flT^iir^?r 
fl&fcfS 1 £©St*7tl± t> ftS***r-/^ s/^- 
flMfcJBAU E«*t7 1 ®ft%V{M9ttfte>GftR& 
*BSBfi^^ilf^jga^ltiffl©^^y^»^Srte^i-5 (* 
7 77S40 7) . LT, r.©^a^*IT Ltd)*Efr 

^7'7 7's40 8 t-wj u ^ v ^fcam^ftwr 

te?^7^, ^5tSrOFF{cf-5. i©J;5{-L-C 

ib^«7 i^©»«jMito##ii*isfi ! *fc*u, tmm 

WfSmii^y K6 0«cj;5S«i4SH*6$ix'5 (^t 
7/S4 10) . ^©afMMft£o^Tf43llfi»*l fc 

[oo67] immrm4) wr, **wsr8isiBift^ 

fcon-ctftiji-f-s. ^(Dmmmmh, m^^mmtm 
mmm \tm^xh<o. ^<ommt±. * •y^-mm^mm 

l&-f%tztb(7>mffl*, ^)t#K7A2 1 ©«^*Sr^Jffll 
•f-5*j£^^.T, ^7y7"K?Al 1 ©UlteitS^J 
ffl)-r5J:5tcLfc^icfc5. ^r-C, EAT, ^7^K 
7A1 lWEtwiflEttflpicoVN-CIJlWL, tt©gB^©tft 

[o o 6 8] in i 5(4, Bi^MM*»6>a«<*7*-e©W 
»^f7D-ft-K*fc5 0 ft*., EATffc^£JP;t 

ami 5 iCTF-tmmwvymm*. ftim9%m^rt& 
w Ltcmmwm 1 ©wi#i pi d-c&s. mfi^tfi 1 1 m 

t?7^7"K7Ai i t*s-r =^^7-r ^©m 
mmftmwm t ft ofc^y >-^ic^«ft^ft$iiTPP^4 

M&L (^7y7s5 0i) , ^o^y^iil^wWfc 
©##^Sr'#o^fi8tft5. -t LT, «*f*:K9A2 
1 (rBff^©mte^fT^^^P Ufc^ffiT^m^-y 
— ^-T2 3^rONL-C, LDfCj: <9 (5^g|5^S)fe1-5o 
^•LT, «3t#K5A2 1 t^7y7"K7Al 1 i©W 
iC-g©m^/MT^^TOD$tlfc«fl|T*, J«7t* 
l^fbUlteUT, !8IflcK7^2 1 ±fcJt*J* 



4>- t 

4) . 

[0 0 6 9] ^-e, ±iam2Su ? m4-eift0jLfcj;5 
fc, E»K7i±©5l*jgaE*jB<i-5JaifiB«*«* 
«<1-5:i£as-e£3,, Z<Dtc#>. ±Mzmi&&&®m® 
8& 1 3 0 £±|E^ y ^■fcOSfciSS v 2 ^#J»W«© 

[fli-<5 J: 5 fc UTWS. 

[0 0 7 0] LT> ^-ry^S 5 0 5iC*5fX, 
iS»g|5(DlJ,^3iKv 1 it) t>jf^3L{fcgftv 2t^<yf 
8*&Si*t3. ^©£5(c, t y 

«St©H**smift*ix5tafl«ll^lftTi-5 (*xy 
5 0 6) o 

[00 7 1] l&SGtam 1 4 iC Xtiff , 7 9 ^ 

n#© hi-- ± o , ^f»mKzmatJ»9m<onsit.ifi 

m^iiiot^S, ^Lt, r.©J: ot£/<v<?m 
8 7 d t tc ±oT, 

[0072] mmmm 5 1 srmssi^i^ 

111931-3. ^©mfi»«n, %mmz tmm-tmcx 
hz>o -rtat>h. miK^-r^y y# trntmrftxib 

g|55)-©IttWtt«IIS-r5 0 

[00 7 3] EI 1 6 Si, rroSSfi 5 -cwfcasji&ftS 

iB^csii-efcoT, (mi 

«(c^^^y^H^ffM$tt5o i"*fc*>, 
&mi7b^4 Xt±. WmDi&8<0'< yf««A(0-S 
0f(C(D^/N a y^Bj^^^$^?t©^L-C, C©3£li£ 



(11) #M¥09-114257 

[0 0 7 4] £ft«7 l<&*Efc*Stt3*|If*«««)£ 
* Srft-f 5 fc o T fi, TcSgP C y 

WAJc*iv^-cifttti$ixfcBiift©*KfcSr3^T, Si— 

|5KiJ:5E»»7 1 ©JjK**— B.flHhS*-C. ^©Wfc 
HfltKK: hi— Srffi&LT. «SbS«k«Ullc«i 

fc, *^I®#tB« B i ftiSftDflSOA? y f^«A t ©SE 

[0075] m i 7 n, ^ <o%mwM\zis\-y%mQm& 

PJ5riP^5IHl 7 fc^-nM£EAfl^ttftM±, 3fei-Hl9 5r 
^y K6 0t^?y/K7Al 1 t A>4 7-f X§ 

tiT (*-r y^S 6 o l) , roryy^imtt© 

©SrS©^^ y^Sr^-f-St, >-^»J»gBlf±, 
JBfME^MT^SrONU «**K7A 2 1 fcSTje© 
KJttlte^M SrWiP-t-S J: 5 \c<4 T xMltWRl 1 
2 0%fflffl-fZ> (Xr^S6 0 2) „ LT, 
t-yt2 3J:ONU, M#K7A2 1 Sr-«*m 

tctbic, LDfflffl®&i o ozfflWLx. mit%mz± 

#<-r5i 5fc«J9#x.5 (^77^S6 0 4) 0 -t L 

U, ^y^KMH*r»rt'*'<5. ^L-X, WK7A2 1 
i^7>^K7^ll i©Wfc:-S£©i§lflMte^-f T* 
?!i 5 TO$tifc4)cffi-C\ ^K7A2 l^^SbHItei-5 

Jtife^Vfit^. «#{*K5A2 l*»&Eft«7 1 
-^*5^$^5 (^fy7"S6 0 5) „ -t LT, rtl/f)© 
AQ-a^^T Lfcri^^Sr^-r y 7°S 6 0 6 X^JgiJ 
y ^Sf^«B^lco^T ©g*. ftte^TLfetm 
S"J$ti5t, *fc*»W«ft»rirt-*fcftU:, LDM 
HISS 1 0 0 LT, STtTtS* h t icMi-J: 5 K:«J 
y#^L?) U7?7"S 6 0 7) „ ^rbT, 777^6 

0 8 x\ mtmoMowt* Rmrnw 7 1 ^ommfc 

v- •yp'S 6 0 9 X-m&l L, #aS<ftSH^fcoV^T©dl 

ftftjftefcftl::, LD$fJ»IsI^l 0 0 5r$iJ«LT, ®3t 
****#<i-SJ:5^«It)#*.a (77y/S6 1 



0) „ ri-C, KT-y-fS 6 1 OH^fy/S 6 12 
(4, -hlE^Xj/^S 6 0 4H^T^/S 6 0 6 bWM 

Ltctmmzhzb, mm. mmm^^r^mm, r 

t^S3tSrOFF}C-f-S (^x-yT'S 6 13), wCD4 5 

yK6 0^t?att5 (X7 v s/7 P S6 14) „ ^©m^ 

[0 0 7 6] gll 8(4. -hfET-y 1 Id 4 o T 

t7P-ft-hffc5„ Xxy7"S7 0 1, S70 2 

t>n?>o xr-7^s7 0 3m 7J- 

4 9. >*y^Hffc©Hlfe»*&*fttti-t-*. fUt, 
%i*ftte0 Ufy/S 7 0 4) o IfcgELfc^ 

^^B^4^««^£g^j;T-fc*u4\ K-f 

S^ttCftS (7Ty/S 7 0 6) 0 — ^s/^Mft 

wm^tT't*3^5rt(c/«c5 Uxs/^S 7 0 6) „ 
ft*>\ #8!iB4MB*BI=£««rfTfc 5 ■MPfco^Ttt, 

O^fy/S 7 0 7H^fy/S 7 1 OS-CWfcyffi 
(4, fEfl«tf£ iggBifi^cD^ y A OSfli £ 5/ 

5 7 0 2«>b^fy7'S 7 0 5^T-»«iffii|sl#-C-fc5 

-rst, fe»*s7 1 *#tau (^r^s 711) , sj 

^ftf£&»T<**5 (xfy7S 7 1 2) . 
[0 0 7 7] iWUlWfi 5 £4*1,(4% flti&^ffifc&r* 
5ffi»tt7 l<0fc^C£#©'<y7-«*A©a£fc£ 

»*i(&36s ft $ tt tc mm\z 4 9 isi « e»tt 

7 lwajB«Di£»©^y^fB«AfciBlftSr«j*U-C, 
lfe»t^ h-?— ^©4?(^ h-*— M^(c4 

£5o 
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(BUT. &e) 

[0 0 7 8] i%Wm 6 ] WT, *«W £fi5«!ffi* 

ksiw-5. 01 9(4, *mmte»'fv'-s9-tontim 
tii trnxmamc-zhz. m%<n&m±. ±iebii 

<D^y v^(c^(tbixT^fc4 5ft,' «9I#8 1 1«» 
#8 6 bi— ffi&mRVmWRKOffim® 

&mifx&b-r. quz'piz b-t- 5 <t 5k, 

SfWKIUf'W 7" 6 6 (^E« h "J— *H6/<'f 7° 8 5 flSjg 

^»®«fl#Bet#©«*K:, IB«^7 lco«gii77^ 

(H2 OK&^X&QlX'^-tjSfa) ^4S«t53feiSS»C« 
*»e>«4HaD«*Tf«)ixBft<^U-C^5^^*>5. 

[0079] in 2 1 (4, r. nnmrnm^tev %w&mm 
<Dmmt bi--mi&ihWh<mw**ir7v-?'*-b 

^ON^tuSt. K6 0 £ Vyis-f K5^1 1 

^a^si/^-YXSfrk ^r«^!ffi#«{^«tftofc 
:/JJ ^fK&fl&iPtiZilX Ufy7S8 0 1) , ^(D 

7°y >-^(4^m^©##^sr#o^®ift5 0 & 

«t5^Wr^M«l|Hl»l 2 0SriW»-t-5 (^fy7S 
8 02)„ -t Lt> ffiUfflSJfflllHllSgl 1 OSriSlJffllLT^f 
3IC4 9, «3tfrK7A2 1*— «ffif« 
(Xf$/7S 80 3) „ 
[0 0 8 0] r^T% *H16^ffi-e(4 % m2 0(C^i-4 

*-e«J^Bft<^-f*©T?, LD^l7^y*ff 

trftSo -hxEbfc4 5(-, ^y^lii^cDaS(4^H 
««©tl*J:9 t^«*»-i-5^if^fe5©T?, r«4 

«as©**s» ^tftS3t7t*-C'®3t$^S4 5(-, LD 
<OS3t3tfi*W9#^.-C^5 (^ry7 p S 8 0 4, S8 
0 5) „ 

[0081] ft*s, m^omxte. ;<~y^mm^$}ffi 

ftl\ fefc'L, SS^W-fe^f-8 7<OB£®t 

[0 0 8 2] tLT« r©4 5 (C^$tVfc^?rSE^ 
*S7 1 iCiif L (xfy7S 8 0 6) . Z<Ol£&fc-& 
7^yi7LfcM^7fy7S 8 0 7T'fJS'JL, ^ 
7 4>1feT-fZ-£xm*) : &-fo tLTW©te^s«l7 



[0 0 8 3] El 2 2 fi, MMttiK:ffSfH«P«r«-t-7 d 
-^•v-h-Cfc^o ^ry^S 8 1 0T?fi, JilE-Xxs/ 
:/S 8 0 9 ©3»fcttffcjs|*7 Lfc^^SrWJ-TSo * 

7°S8 1 1) (~*St^TfEfift7 1 SrftfflU — jgOftf^ 
*S»7-r5. Sfcffctt, ^T-^S 8 1 2T\ 

3) . -t LT, £3t*flE£ilT'T?*>;h,tf» 
*§IS»itE£ ; fTV\ iaiilcht- £3t.<£*i£* ^ 6 4 

[0 0 8 4] EJ2 3i±, _hfE*X 5/ 7°S 8 1 4{C*3tj"5 

f?^s 9 o itht- mt&mttrtzbs *i\ 

#8 6Srfell A-Bfffl£-iIiI£-t?r3 (*T" •;/ 7°S 9 0 
2) . ZZX\ Sffcftt, ht-»S8 4rt©ht-*5 

> 7t* $ tl 5 i 5 tifrm&frtt ^tlXio*), A - B M Sr 
*ji**5itt?, 3MWK*>'* 6 4rt©^Wfc«H;: h 

asfcMSStuS (^r?7's 9 o 3) „ ;ot#, a 
^ffio^iiMSS^tc hi— dsiii(&SnSfc*, h-f--co 

mmtmm^iE^mtv, zti\ztht£ox$Lmi<D 

5 Ut^S 9 0 4) . -t LT> -j£*<0 h-f— 
&Vf£ibffi&#8 6ZfflC (^T77'S 9 0 5) h?— 
tt^Sr^lhi-So r<Dt#, ^ffi^lHlSSl 4 OKJ: 
t)> h-J— ^HfroAffitcM-fo (Xxs/7"S 9 0 6) 
h^— W^»^^7$-fr5„ 

[0 0 8 5] r.W|«&^icJ;tvtf, llftSlifrlSlfcjstt* 
ffiftlft 7 l ©5te^iE«fcJ» kfcSSBjSflF* -e{B*t B fc < 
»J***b6^y^W«f WH^Sft^Srift^tmr^f-8 

[0 0 8 6] 

[*9]<D3&*] 1 7!;Mti*JS 7 OMtigrftttftK 



(13) #M¥09-114257 
HM&-T5. iot, |!Efc«4LTU*ofc^raH«OH 

[0 0 8 7] t»#«4<0Mft^J*§S»fc«fc*Lfi, 

■C. a»o#&W«fH8Efl.© if© J: 5 fc#0r 1- fcflWE^ s/ 
[0 0 8 8] »^5©WfcJ&ri86«fc:J;*Uf. 

[0 0 8 9] #lc N BI**6©H«^S«fcJ:*i,tf» 

?-mmv>mmc&<i^xm,mmK b i—m%*ft* t \ 

LX, BtAyiiW^titi^^^, ff^rco^ 

■So 

[0 0 9 0] ^/c^ic. »*«7©Ktfyg^»|l^J:*b 

rar, fctz-m$mmmm c px°tbixi>. m^m^nm 
[mi] mmnmi te#&7!> isf\ztn-tzm&Lmm<D 

[02] PP^tfcSki^^BttljiStwBaffi*^-^? 

[las] mmmmncuiyj y^<om«m0.^-tn 
mm, 
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£;6M£T Lfc^KB^ftS^ffiTf-ftfco T£ IS5B 
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ism^-f-sr i-e, hi— mst&t&Ti-zk. 

^A9^H41-5Wtr hi— SJt©ffiT^tlit5:t 
[0 0 181 ^ftC. StJttgf 2 ©B^^»}-*5V N T 

mmmx*mmi-%k, ^mmmmm^m^ti^^ 

[0 0 191 tefc. »*«3<OB^^gtC*3V^-C 

©M41tIIt"Stt5t, MfB#^iB^tS«trtlc 
[0 0 2 01 O K. W*«4©B«^*11K:J3^T 

Srtfcj;^, BfrlE#^B»ffi^rtJc^$tu5*^)B 
100 2 11 afe. HI 4 {4, IE»Wcr)il^ii*iB^S 



t itvtf > efita-ro^isus^ii < * a « 

^y^B&<oB&fi&£#$H&<oAiaH&ffiS 
4*i8&«: v 1 . /<y*Mfc©3MEft*fcv 2 ii-ixtf J; 

[±, |S| 2 (Dttttll a , b{c^tt^*ix^-f-5«T\ 
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^7>-y°)\^l 2*SHCTfE®*fc7 1 Srffl 
$ bt7 7y7"K7A 1 l«t5i> !B»R7 
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ftT^S©-?, 77 A 5 0(D[Hl*EtCJ^CT, s/ K 6 
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0©*^ XriSff&fri'LSo ^©^.^^Xj5S$*-TUfc 
@t mW^ye ld^ltSft, *A«50a«5l/l 
OHHEflfl'tiaiEU 9Mk^y Keo^5y7*K7Al 
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4£5rK**1-<5o tLT, 1"-<T©^,^s/ K6 0(cJ:5 
JS^^T-fS t , 77y7"K7All(4#Wifi*t 
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5>??#Ji^b-&T, ffl»^;7 im\Wr--7"^l 7 \m 
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y/F^Aii <D®mfrm tmmxZ 5 i t £ 

^M-T5o ^Lt> *!)^y5 5-3 1ffl0 ; f-i'^0 

LDW»*©«Bi«rON-t-5. 
[0 0 3 91 gfc£. ?7V/K7A1 IjWhHEU @TJ£ 

£ U7S'7"S 3) . 

[op 4 oi actc ±mmw&m*KMx\ ame(7 1» 

^7y7°K7Al iro^7>7 , il:-lry 

7V7K7A1 i±ic|S^7 lSr#t#ft5»^ s M 
IEAHS7 l^p-;v-|5(0^(CH7Ji/ HtW 

[o o 4 1 1 flctc. ^7>7*K7-t. l l ttHIteSr^-t, 

^g&^X^— h^oREADYftI-e#lht5 
7 L s/7°S 5) „ 
[004 21 3-— tf-*stfcfP»4©^©JX>f ;/ 

fB*^ yf-Zft-tt, ?7y7°K7Al i#hHel*& 

2 4, aftt^-r-S?* 2 3fflm^^ s ON-r5 0 ^7>- 
7*K7A1 1 l±@4E«^Rtt« ^7^K7All±©ft 

mfli^yy v*fw»«5i t-A^§H5„ 

1 l±©SEft»7 HC»m»«0<E9-f5^»f>l=ffl^* 



OFF Six, »W»«0Krit»^*s»Ti-5. 
t 0 0 4 3 1 fE^Sft 7 1 ±<P|»m«Hfe<PftiSEt. -t*B» 
WBft^ift^^iRT LfcB#^-C!S7tf* K7A2 1 «7?E 
tu*T'#T*3l9, ^7^K7Aliro|H&5ilt?)h 
5 r. i: tc J; «9 , ^7^h*7Al l©^?^^ 

0©3^fflt5St^7K (BIT, T^T^^mft^ 

#5 0 a CDSfgft*— ^£ONL-C, 79 s ? 4 "f^M.^ V 
K*±#**5. **>\ -©J:*, ^7y7"K7All 
Sr-^fflhS-erTT^T 1 ^^^?/ K<0±#Sr#o* 
jfet, 77y7"K7A 1 1 Sr#lk$*-r(-T^x^7"ia 

m£&+frizkn?>fr}£ 5frxm$ix%, +77 

[ 0 0 4 4 1 ±IBT * 7 4 y K©±#WS£T b 

fcf>, 7J^tt5 0 a Srlalte^Wrrsm^iTib^E— ^ 
SrfflJi-rSo -t L"C, ?7y7*K7Al 1 Sr|H]teS*v 
Ji#bfcT^7 i ^7'5l,^i/ Ki-^Lfc7K>'7 p 6 1 t 
«^#6 2 tSrON-TSo #>5«J^J:«?, m^ffil 0 
1P797-4 •f9Mr»y Krt©S«l»6 0 a (c#t|^$^ 
a*^M*&S*t5. LT, SlfeTOtit)!^ 117 
7y4 2*SON^5. m^^$tl5»COtV, IE® 
IS 7 lffl^7y7«i^3 0 ba>4 3©ffi«lwSi 
it L, ^c0iiJitB#,^T\ an hoy43 (DMUX 

[ 0 0 4 5 1 m^^^T Lfc b , 6 2 SrO F F L 

X^Lmmi OSrlSllUU, @lfcU&ofcB#£-C*K^7-6 1 

■C, t>5-«Eli«ft7 l©^7^WBii^3P Hp 
y4 3<DjiB(c¥iJ^bfcb, IB^!tt^mffl®!at^ja7 
774 2 5:OFFt5„ 

[0 0 4 61 « lfeBtCj8H-S»tt»tt<P»ta»&^ 
5Mfc#»TL/t«, *©44^?y^K5Al 1 f±HHB 

^"S 7) „ 

t o o 4 7 1 ±caa««»taftf^tt^ ^ 5 ^^«^*± 
Srig^fc{i@T*#W y k^o n #w<tji-e^ 

7y7Ml 2i45M^$^. ^©SJ^7y7"K7Al 1 
8) . ^7y7*K7Al 1 H[HlteSr,#icLT, 



(7) 
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TOO 4 81 El±.<D-7V VjKPflHHlfcjS^T, ff^*^ 
©»$ii*«f&U { «4fc«r0^9>'^ , K7Al l©@fcji 

a* t t Sr^ictT* 5 r i (c <fc o T fc 7 D f hid 

[Q 0 4 91 IjLh©, */^tn&«s©«l&&att0§ LfcJS 

6 4F*3© hi— £SflMt3;h£14MKl 0© hi— »**s<S 
T-rsr ici?, fl&Mftr ( hi- 

K*SbB«««i*J{c^$ix5B 
J: 9 tK**^ 45 J: 5 fc, tt^yflB* 

*^S<3V>T^^>-^ 6 4«f ©fMglffif- hi— Srfct 
hi— M*&3£gi:i3:t7T, &3B^R p nfC©ffiT£ 

tco^Tt), Bftt«*t$tti¥J£i hi— 

[ 0 0 5 0 1 Blli. £©««Sl!©fl*J*«:#iHllw*-r 
WWia-Cifc*. w©^iSS*5, »*^K6 0, R9I 
6 i » ^tttt^v^ 6 4, gMMSKHflft'W :7"6 

5 F*9 £ mfM£0lR'M -7° 6 6 & ?riSffl-f-5*a/M y 

8 o . u 76 5 1 mm/u ^8 0 1 <Dmm 

BEHDR'^ 7*6 6 iiiS/^^8 0 t ©Sfcg|57>{-iS:t7 

^51/^^8 0 K lib i— *t#&^-f 7* 8 5 CD-SB 
tttf%aL-C#9. d© hi— M^'f ^8 5cofifeSSgB 
ti, ^©rtgBicfctf&ffi© hi— 8 3^Ix.b}vfe hi— 

fS8 4rti;j|Iutv^, £fc, hi— *M&aW 

7°8 5 CO hi— 4^hMm^-(y P 8 5 — 

hi— *n&#8 6*sKJtbn-c 

10 0 5 11 £ fc , mfc^ ?K6 0l:J:9 tttt^SK $ 



tWMKffii-fc^K ?7yiK7Al Uc»SISii5ffi» 

i (Di&mat. z.<Dm^m.7 1 K;s&£;ft>fcB&© 

1-5H«*#»tti¥«i: LTcoj6«^ffl-ir^8 7 *s« 
ttfeiX-O^o 4*3, EA±©»MI=43V^-C, 7"y>-^$ij 
»«|Jltthi— »*&«W»#SfcffiSi-5. Sfc, 
7" 6 1. #IR#8 1. 5g«W:/8 0, Jt##8 2, h 
t-««8 4, hi— ^m^78 5, Stfhi— *g& 
#8 6*5, W*ML9>9 6 4tz. hi— SrW^fS hi— 

[0 0 5 21 -fefc, ±tBLD©S7t7t*5rHS-r5LD 
ftj$)|§l& 10 0t, J^7t#: h*7 A 2 1 ©ffiF««&£i)iiJ$> 
-f-3#*fflfM#PIUBSl 1 0 i, K9^2 IfrbP 

=7l/-fY=7& \ l±©ffl»»7 l^©iftfe^7X 
tE^a#t5^7^MIilKi 2 o 
"?h,\ l©[g]teiSffi?rffltW-t-5Ialte»J»[HlSSl 30i, 

X o T$iJt»-C'# 5 J: 5 left o tt>5„ 
[ 0 0 5 3 1 KX±(OX *> Km&ZiXltZ. CO^gKljbNT 
5, GAK7 l ^^S*v5H«o»«Srlfttti-t-*ibf^ 

hi— m&mm* 

mMWt* ^9 6 4 *P<DW®&)£- hi— Sr*M&-r5Sbf£i: 
[covt, WTIftBJ-r5„ HHoSt^Uli in, z.<r>% 

Mmmz&vzmfcfe&'Dmmk hi— w^s^t©^ 

T'S 6©*JP5rl¥^(c:^Lfct©T'fc5o 4*5, 

E»R7 1 Scfe^b, rti^rlEffi'tt© hi— 7?^,^ 
5, t^^>5^v ! /'*°^©7'D-fe:^5rMffl 

to o 5 4i ^©aggT-ti, *ij^©«(-, >^y^^©« 

M^ON^tvSt, ^5/K6 0t77>7 P K7Ai: 

*S»^)^fct), READYtt(6C4!), PP^SrP^M-T 
5t Ufy7"S 1 0 1) , iffiT'y yfmfflMl tt, 
iS7tflsKyi»2 Hcm«^^T^SrNWP-r5«t5^ 
±IB^T^WP1hJK1 2 0$r$iJffl)-t-5 (^x-y7°S 1 

02) . e*ctc ±m^9.mumm^i 1 osr^ux, 

(^x-yT'S 103) „ ^{C, _hfBLDftlJ^(H]!Sl 0 0 

2 1 (4, ^ 5 >"7° K7AI It ©WtfS©!!^^^ 
-YT^^TOP^tufc^lit?, ^y^7"h*y^l 1 ©0K 
iifctWKU ?7V7"K7A1 
nTI/^IS®:)ffi7 HmfoZte%--f5 (775-75 10 

4) o mr% 77^s/7°s 1 0 5^-^^^^x ; ft"^bB^© 
*HfcasE»lft 7 1 {cte^Stvfc^^SrWJU, 
^TLtil-tWi^ry/S 1 0 4fcM<9, HTlt^ 



*U£> >(0^f jr^S 1 0 6T\ S^;$rOFFiCi-2) 0 

-tut, xf-^sio7t\ 7°y v*fw»8BiaMif* 
[ o o 5 5 ] r r. x\ *mmmx°mR\Lx\,^mm-7 

2 lco«**fc*tt!l|]<5Mi:S£, Ift*ftft7 ltcte^S^fc 

HJ*S*3J:$fc, ff«fflWJ»Hl!S l l ofcflBWL-cv* 
*J»H«»©W<fc«t 9 t> hi— i&g<£TfcJ:5ilMfcig& 

Mfc hi— *«©<6T&tftffli-* r t #-c# s 0 

[0 0 5 6] ^LT, ±$LfcJ; tlUMfttt 
K7A2 l±fc»/S£;ftfc^y?^£fEfttt7 lfclE 

*uff*7 i 5'7 p S 1 0 8\zm<0 , ^TLtv^tf, #c©* 
fyysi 1 0T\ flPWRtWMfete^WT^roNliP* 

oFFic-r?,,, ^tl-c, swifejw^f^si 

[0 0 5 71 fejb\ W»Bftffl*»bA«s' , ?-Mfcto*t?0> 

dbK 7 1 ^cDte^ge t ©igii-e^rs «„ ^mmmmx 

[0 0 5 8] fled, 0i Wz.&tfZ>m6LWiWtmthZft> 
it (xxi/7°s 1 1 1) . ±mm&^ta±y^8 i 

$*k zfy >'?fflffl&i\zte\ / ->xht}i)>£ibn , fe£tit£ 

*>*ttf, mJzE-rs hi— *M&»f£«rfrv\ &Sfc*©h 
i— ftSMMK* >^ 6 4rttcW^-T5 (^ryT'Sll 
4) . /V^W&*©»£a s £J£«&&jffi*--C^ 
hi— ffi&W)ifclifttet>tt:)<\ -t L-"C X &©ffi» 
«#HJ»fls (^x-y^S 1 1 5) fc*5^T, BttKfcfft 

[0 0 5 9] fttc. hi— *t^fi*S, SMWKi'l'^e 
4 tp©!l<g» hi— Sr*ti(&i-5 A»«Jftft^to^-C 
mi2(i, hi— i^tffoM»5r*t7D 
— ^••V— hTffctK Ull 1 (D^yfS 1 1 4<Dfflffl%: 
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n, si\ try ^#«y»«i^*ai#8 i^©»«*o 

(xr^S20l) . jfclc, ?*}) i/ffflWniimW 
#8 2— coa*SrONi: Lt> ^JSHHR^ 7" 6 6© 
T&m&y-y? 6 4«iJtjSJl/^7 B 8 0 t SragilLfciRflB 
if S Uxs'T'S 202) , ^Wffi'J: 9, 

6 4*»fe«S|#8 1 . »ii/>V^8 0, H##8 

2, st^, itfwvbfritmmmtisL'^T'G 
[00 6 01 » z>ftmmmj&z*iitim-i* x -fyy* 

3§££it2> (XT7 7"S 2 0 3) 0 ft*3, ^©ftjili > 

±^Ltc^s.ummma.^xmM^tii 0 

ZtiZZbhteZ (^xs/7 p S 2 0 4) o «9K 
KfcAffi#*£Lfc*MHt\ ^"y^fWWfflitthi— 
«|&#8 6^oa«SrONt LT (^T5'7'S2 0 
5) % hi— §H8 4 tJga^-<^8 0 i£iiSl.fc# 

hi— #»8 4frohi— 

2 , 3Mfc«|HllD^<W 7° 6 6 Zft LTS«^ V^64^ 

Ufs/7"S 2 0 6) 0 ^rot/yy^l 
mnsifi. hi— «ie#8 6^©amsroFFi-5ri: 

t* UT7/S 2 0 7) hi— S^8 4 tSa/^7-8 
0 tas«JWf$n«:«t«8i: Lt> hi— fH8 4^e><0 h 
i— ©«i(i&t#ih**5. i«^fl8T\ Ltffc<Ffl7Kv 

$-&5r.t(cJ;9«#L, Ijf#8 2^©Ii 

SrOFF-fStirtt- (^fyiS 2 0 8) , 
1^0lf5rOFFL-C (^r77"S2 0 9) hi— ¥5 

[QQ 6 ll immi&2} UT, *&!PJ$Kffc£j«K 
v<?icjgfflLfc^2©|lli^fl8(c-o 

fc*cDfP¥*#5r, W*^--r-5?-r2 3^i5«3tfrK 
7^2 1^0»«*SrlW«l-f-5*jfelc«;*.T, flfetttK 

tgW&l-Zo ftfc\ att^o-t^ii, iE»m©«*fl£K9 
A. 2 l&ffl^T*#«©8Hfc$:IE»tt7 lt-te^U^ E 

[ 0 0 6 2 1 HI 1 3 H> PP9M*6*»e>aift»T*-C«>lW 



BM&l Uf^s30i) , ^©^y^tttMijiMft 
w3fs©^-r •y^*mft-t%t-79 wmmm r±, » 

|g?^T^?rONU !&5t#K7A2 1 IdjJrJgOig 
«<E^W , r^SrEPiPi-5J:5^>fT^»J»Iil8Sl 2 
0SrSJP1-5 (^fy7'S 3 0 2) o #m£Jffltt 
088£ONL.-C X mnff-^—'y\2 3 ClJ: OJSftfls Ky 
A 2 1 5 y:/S 3 0 3) . -t L 

T, LDKU;«9«3tflcK7^2 l^Bif{>lB«r«3ti-5. 
L"Cs J^3t^K9^2 1 b^y^-fYyJ^ 1 1 ioPfSJ 

K7A2 1 ^RHUfcLT, «3tff 1 ifcjgjfc 

SHfc«iftAS|«3tft: K9 A 2 1 a»fefE®i& 7 1 ^ifte^S 
it5 Uf-77'S 3 0 4) o -tLT, rtl/feWtea^H* 
T tfc^^Sr^T" y 7°S 3 0 5 T?WJ U ^rSbWIMB 

^©^Xi/7°S 3 0 6ti*> Hf«*OFFK:-*- . 

[o o 6 3i >*mwm\3., y<^T^mm 

0S&1 2 0£, ^y^w&wfinmm&i-^T^ntiL 

*M<1r%£ol l cq}<9W7LZ> (X77^S 3 0 7) . r. 
0 2, H3T?»WiUfc.fc3fc, ^mffi^iSVMS^B^ 

*mmrm<D-7v isffflffl&iii, sUTxmmmtei 

WfflW^y^-jtlftSrte^i-a Ur^S 3 0 8) . ^ 
LT, r ©MliSiHT Lt^i^^f ? / S 3 0 9 1? 

^©^f77'S 3 1 

5„ ^WJ; 5(cLTiB^7 1 ^©»«SMft©##i&* 

t, r oMiftt^t 5 5/ K 6 o i 5S« 
asMteSft* (^7 7/S3i i) „ rwmfcttftMco 

[00641 ftj8, #»W«l«R!*»b^y^Iif«lSlJ*-e© 
Sg«£f±, »«te^M7^09liiSitl«3, XtWif 
— S?-rifB»i|ft7 l'MZ>&¥g&i0)IE8re&£3o *n 
*T8bWtM|50>te9!&Sj|*T UT*»&aMWB* 
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too 6 si 3) wt, *%w*m®Mi&m 

E-efe5*7-^y y^izmmLr^3<Dmmmm^ 

tctb<Djjfe%: , i»K7A2 1— ©ig^E^-rr* 
«rWJ»i-5*ftH:f5*.'r, *3fcflsK9A2 1^©LD© 

K7A2 1— ©LD©&#SffiJp{wO^TtfcWU {&© 

ffi2ilSl«(O^^V^v ! 7'n-fe:^T'fe5o 014(4, f$ 

6tTIttWSr*P*.501 4 K^-r»fW1*© 
5fe»c0 9 5rffl^TlttPJLfc*Jfi^l<73lij^t 

isict?*)5. mmmrni tmrnz, /yy^oii^o 

1) , r©/P y^Ui«rof 

Wc, a— ^;&si&f1^4©M£©;*^y^£m- 

02) „ i^ic, ^«ffl*j^iH]?si i o«r«y»LT, mm 

2 3(^419, g53tfl£K7i»2 1 
*5 (7r^S4 0 3) o -t LT, LDfrJ; 
K7A2 l-®^SBSrfl7t-r?)o ^LT> **frK9A 
2ii^7y7'K7Aii i ©Wt^-^w^te^W 

i-S^ttCj;!?, g57t^K7A2 l±JC^$ttfctt# 
*Sfl83tft:K7^2 li»e>flB»«7 (^t 1 

7^s 4 0 4) 0 -t it v r.tvfew^a^Tbfc^s 

^Sr^x-y^S 4 0 5 "CWiU, ^Bf^^tCloV^T 
»S7t> HMs^*TUftifl»JSH5i, ^(D^x 
s/7"S 4 0 6T*LD©B7t*5r^I l 9#x5o 
[0 0 6 61 I^f, LD{££5J&3fc#K7A2 l 
*3t**S:*#<"f5«if, E«Mft7 1 
m«tfc*ri«<-t-5 5. ±IB0 2, 0 3 

^l'4S©T\ <-t%ZkK£oXmm 
[00 6 71 ^rl-C, ^7t^K7A2 1 _btcW^0iJ^^r 



fi'/S4 0 7) „ ^LX, :oM»Tlfc!5>§*> 
yZfS 4 0 8 T^JSU U -y^^cote^^j^y 
Lfc£WJ$:ft£i, & <D 4 0 9T*^fl. M 
ffftSrOFFic-TSo J; 5 Id LT 
IH^S7 l^<7)f£«if$i<©##&^;^ft;b;}v IBfi^lS 

[q o 6 si mmmm4) sxr, ^%m^m^,mum 
K-o^xmw-rz. zvmmrmhs m^mmm^m 
«km*#®m@L&t&ft<Dm;<mmmmm x <o t>Mmmxm 
■r^m^x.x, ?7>-7Y7J±i i <Dm&.m&*u 

fflirZXo^Ltc&izhZe Z~X\ KIT. 9 7^7 Y 

7A1 1 (D^ummmmK^^xmrnv, i&owjwm. 
[00 6 91 111 1 5 a, m^-m^hm.^T^x(Dm 

w Ltimmmm i <vmwt m cxhz, mmmm 1 1 m 

mw&mtkmtte^tcyij yfiz&mfttczixxw^* 

i tcBirSw^e^/w Txzmv Ltcftrnx-mn?-* 

— v 5 -^ 2 3 5rO N LT, LDlCj; <0m®.n*^ytt% o 
■?r LT> <g}tf£K9.A2 1 t^yy/KyA 1 1 troffl 

K7A2 l^^ij|H]tebT. iS7tft:K7i=s2 1 ±fC^j& 
£HfciiHt!tf s J®5£{£ 2 1 ^fe|S^«S7 1 -fe^^ 
(^T77"S5 0 2) „ ^LT, ##)B^g|S©JfU£ 

£tr? Ufy/S 50 3) „ ^ic, :/!; >-^fffl#pg|5i 
m^mmun^l 3 0£, ^yV^KyAl 10 

4) „ 

[0 0 7 01 r:x-, ±.mm2Rum4xm.wi,tc x 5 

jg<-T5i t^x-t5 0 Z.(Ot^, ±IEIalteii*$iJPlHl 
SS 1 3 0 3r±!E^ v^m>$k<nT%Mm& v 2 ^^pf^co 
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[0 0 7 11 Lt. Xf^S 5 0 diZ&^^X, ^ 
W<g>gBtf>5Hgi3$« v 1 «t *) till ^SUtiiS v 2 T?^ •;/ ^ 

/S 5 0 6) o 
[ 0 0 7 2 1 _kfB1Hfc7Eflj 1 75 M 4 J; tbtf, ^ 9 ^ 
K9i*l lK:J;!9ii$i*$H> ?S(c^!; >- bfrfrttfrtiX 

V^iEf»7 1±{C*J^T, ^V^Bft^SSr^B 

^jg^srSs^m-&^8 7T^m-r5^t}-j;o-c, 

[00 73] CHiS»fl|5] «T« *3SM«rSS:H«yK 
W}ftk\cfoZ> 0 ««»^K:ov^TKW b> too 

[o o 7 41 ei i 6 f±, r. nmmwm 5 -egft^ $ 
^/ctE»*S7 1 <Dmm<£>. &m@L<ntttt%^i-mwmx* 

«BJW|.«)««tJbot, E»|tt7 l©«ftii*|pj (Ell 

[ 0 0 7 5 1 IB^M 7 I©*ffifcfctt3«-H«&«<D£ 
ft Stett fe fc o T f±, ftSSB C fl)J©/^ s' ^-fH 

lsEA{rio^T^m$ixfcH^<o^*(rS-c5^T, hi— 
fc, WgbPiifettttB tftflSIWDWo^y^-ftWjEAioE 



[ 0 0 7 6 1 m 1 7 tt. r©H16^«8fc*i»t4H«t^ 
W-SrJPxSEIl 7 ic^-f »#£Jt^©«i^tt, 5fef:Bl9Sr 

fflv^x«RUfclttfc»lii-o»ffi:rafe*>*. town 
mmmtmm^ /^^©ti^oN^st, 

K6 Qb?y:szfY7J»i l taw = ->t7^fXJ 

U7^7's6oi) . ^©yy i/fi-mwm&o) 

iHSte?''W7^SrONL, «S3tffK9A2 1 (CfJrfe© 
DMME^-f $rRWp-r 5 J; 5 fc'M T*«IP[h]S8 l 
2 0 3r»J»1-5 Ut^S6 0 2) . tLX, flfmffl 
M»EH8l lO^BilLT. ^» 2 3 £ON 

6 0 3) o Jfcfil, '<yf-m&Bf&<ntL$>\Z. y LDftlJfflHU 
*gl 0 OSrffflpLT, <-f -5 «t 5t-«J9 

#£3 Ur'7 7"S6 0 4) . -t LT, LDi^J;«9iS^; 

$%.fch°7j»2 i-ti>hmm&7 i^Tv 

7°S 6 0 5) . tLT« Z.tlb<D&mmT Ltcfrm* 
&xTy7*S 6 0 6-eWJL, ^yfIt»»toi»T 

©it*, Jtii^^TLfetflgijjftst, &fc*rs» 

WftSrfl2**-5fc«>fc, LDWWlHlKl 0 0Sr«|»U 
"C, KftftSfcttKM-f-J: 5 5 (^f^ 

S 6 0 7) o tU, X^-y^S 6 0 8 T\ ^S&WfcgB 
©gift, &0«|E»«-7 l^©^#te¥SrtT5o ^tt, 
^tlbW^a^^TLfc^gd^x^j/^S 6 0 9t*fl 

fcifyWJSftSi, mj^<y^*Mfc#/*©fc»fc, LD 
fW*»[sJSg 1 0 0 frftgfll LT, SjtTti^TC^ < "T5 <fc 5 
(*-r s^S 6 10) „ ^T-yrf 
S6 10^fe^ry7'S6 12li 1 ±IE^7 i S'7 , 'S 6 0 

■f-*o ^UT, ^fy/se l 2T\ ^jx^-WfttSlJ^K: 

^*5^/WT^Ppj)P, .RtfltoteSrOFFfc-f-S 
(^ry7*S 6 1 3) 0 -©£ 5»^L-ClE»K7 1 fc 

5 (^f-77 , S6 14) „ ^cD!l^«Jf^i-o^TttllJS 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent reduction in 
image density and occurrence of irregularity in an image 
prior to the reduction in the image density by detecting 
if a devel oper is in a state liable to generate the 
reduction in image density before the image density is 
reduced and supplying toner to a developer, based on 
the detection. 

SOLUTION: A patch image is formed on the surface of a 
recording paper 71 in such a manner that printing 
conditions for the path image and an effective image 
formed in an effective image region are made different to 
make the image density of the patch image higher than 
that of the effective image. This patch image is detected 
by a density detecting sensor 87. Then, a printer control 
part 1 controls a toner supplying device, based on the 
detection value, to supply the toner to the developer in 
a developer tank 64 by the toner supplying device. 
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* NOTICES * 

* * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A conveyance means to convey record material. Latent-image means forming which 
forms a latent image in the front face of the aforementioned record material. The developer 
which develops a latent image using a developer and forms a toner image in the aforementioned 
record material, The developer tank which supplies a developer to the aforementioned developer, 
and the toner supply equipment which supplies a toner to the aforementioned developer tank, A 
patch image formation means to form the patch picture for picture concentration detection in 
the patch section field prepared outside the effective picture field in the aforementioned record 
material, A picture concentration detection means to detect the picture concentration of the 
patch picture on the aforementioned record material formed of this patch image formation 
means, The amount control means of toner supply by which the aforementioned toner supply 
equipment controls the amount of supply of the toner supplied to the developer in the 
aforementioned developer tank based on the detection result by the aforementioned picture 
concentration detection means. It is image formation equipment equipped with the above, and it 
is characterized by constituting so that both **** conditions may be changed so that the 
picture concentration of the aforementioned patch picture may turn into high concentration from 
the picture concentration of the effective picture formed in the aforementioned effective picture 
field in the aforementioned patch image formation means. 

[Claim 2] Image formation equipment characterized by having constituted the above-mentioned 
latent-image means forming using the latent-image support, and constituting the patch section 
field outside the above-mentioned effective picture field in this latent-image support in the 
image formation equipment of a claim 1 so that you may make it charged in electrification 
potential higher than the aforementioned effective picture field. 

[Claim 3] Image-formation equipment characterized by to constitute so that the bias potential 
when constituting the above-mentioned latent-image means forming using a latent-image 
support, and imprinting the latent image of the patch section field outside the above-mentioned 
effective picture field in this latent-image support to the above-mentioned record material in the 
image formation equipment of a claim 1 may become higher than the latent-image imprint bias 
potential when imprinting the latent image of the aforementioned effective picture field to the 
aforementioned record material. 

[Claim 4] Image formation equipment characterized by having constituted the above-mentioned 
latent-image means forming using the exposure means, and constituting in the image formation 
equipment of a claim 1 so that it may be formed with light exposure higher than the light 
exposure which forms the latent image from which the above-mentioned patch latent image 
serves as the highest picture concentration of the effective picture formed in the above- 
mentioned effective picture field. 

[Claim 5] Image formation equipment characterized by constituting so that it may become later 
than the development speed when developing the latent image formed in the above-mentioned 
effective picture field in the image formation equipment of a claim 1 in the development speed 
when developing the above-mentioned patch latent-image portion for the above-mentioned 
conveyance means. 



http://www4.ipdljpo.gojp/cgi-bin/tran_web.cgLejje?u=http%3A%2F%2Fwww6.ipdljp.„ 2003/07/17 



[Claim 6] Image formation equipment characterized by forming [ near / near the back end 
section near tjie point of the above-mentioned record material / in the conveyance direction ] 
the above-mentioned patch picture, respectively in claims 2, 3, and 4 or the image formation 
equipment of 5. 

[Claim 7] [mage formation equipment characterized by forming [ to / near the back end section / 
from / near the point of the above-mentioned record material in the conveyance direction ] / 
the above-mentioned patch picture without a break in the image formation equipment of a claim 
5. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0000] 

[The technical field to which invention belongs] this invention relates to image formation 
equipments, such as a copying machine, facsimile, and a printer, detects in detail the picture 
concentration of the picture formed in record material, and relates to the image formation 
equipment which performs toner supply to a developer based on the result. 
[0001] 

[Description of the Prior Art] As conventional image formation equipment, it has a conveyance 
means to convey record material, and a development means to develop a latent image using a 
developer, and what forms a toner image in a record material front face is known. In this image 
formation equipment, development operation follows on being continued, the toner in a developer 
is consumed, and the fall of the toner concentration of a developer arises. A fall of toner 
concentration begins to produce nonuniformity in the picture first formed in record material. And 
if toner concentration falls further, the fall of concentration will arise in the picture formed in 
record material. Therefore, in order to prevent deterioration of the quality of image 
accompanying the fall of the applied toner concentration, before deterioration of quality of image 
arises, you have to supply a toner into a developer. 

[0002] Then, if a picture concentration detection means detects that the picture concentration 
of the picture formed in record material fell, toner supply equipment supplies a toner to the 
developer in a developer tank, and the image formation equipment with which it was made for the 
toner concentration of a developer not to fall too much is known (refer to JP,62-144184,A). 
According to this equipment, it can prevent that the picture concentration of the picture by 
which the fall of the toner concentration of a developer advances further and is formed in record 
material falls further. 
[0003] 

[Problem(s) to be Solved by the Invention] However, this equipment detects the fall of the 
already generated picture concentration, and supplies a toner after that. Therefore, the picture 
concentration fall of a picture in which the toner concentration of a developer is fallen namely, 
formed cannot be prevented by detecting that the developer changed into the state of being 
easy to generate the fall of picture concentration before picture concentration actually falls, and 
supplying a toner to a developer in the stage. Therefore, with this equipment, since toner supply 
is performed after the concentration fall of a picture already occurs, when the toner 
concentration of a developer falls, generating of the picture nonuniformity produced in advance 
of the fall of picture concentration cannot be prevented. 

[0004] Then, previously, by being high concentration, forming the patch picture for picture 
concentration detection in the outside of the aforementioned effective picture field, and 
detecting the picture concentration fall of this patch picture rather than the highest picture 
concentration of the effective picture formed in the effective picture field of record material, 
these people have proposed the image formation equipment which supplied the toner, before the 
concentration of the effective picture in the aforementioned effective picture field falls. And this 
invention materializes this further. 
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[0005] The place which this invention is made in view of the above point, and is made into the 
purpose By detecting that the developer changed into the state of being easy to generate the 
fall of picture concentration, before the fall of picture concentration occurs, and supplying a 
toner to a developer based on this detection It is in offering the image formation equipment 
which can prevent generating of the picture nonuniformity which can prevent the fall of picture 
concentration and is produced in advance of the fall of picture concentration. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image 
formation equipment of a claim 1 A conveyance means to convey record material, and the 
latent-image means forming which forms a latent image in the front face of the aforementioned 
record material, The developer which develops a latent image using a developer and forms a 
toner image in the aforementioned record material, The developer tank which supplies a 
developer to the aforementioned developer, and the toner supply equipment which supplies a 
toner to the aforementioned developer tank, A patch image formation means to form the patch 
picture for picture concentration detection in the patch section field prepared outside the 
effective picture field in the aforementioned record material, A picture concentration detection 
means to detect the picture concentration of the patch picture on the aforementioned record 
material formed of this patch image formation means, In image formation equipment equipped 
with the amount control means of toner supply by which the aforementioned toner supply 
equipment controls the amount of supply of the toner supplied to the developer in the 
aforementioned developer tank based on the detection result by the aforementioned picture 
concentration detection means It is characterized by constituting so that both **** conditions 
may be changed so that the picture concentration of the aforementioned patch picture may turn 
into high concentration from the picture concentration of the effective picture formed in the 
aforementioned effective picture field in the aforementioned patch image formation means. 
[0007] Moreover, the image formation equipment of a claim 2 is characterized by having 
constituted the above-mentioned latent-image means forming using the latent-image support, 
and constituting the patch section field outside the above-mentioned effective picture field in 
this latent-image support so that you may make it charged in electrification potential higher than 
the aforementioned effective picture field in the image formation equipment of a claim 1. 
[0008] Moreover, the image formation equipment of a claim 3 is set to the image formation 
equipment of a claim 1. The above-mentioned latent-image means forming is constituted using a 
latent-image support, and can be set to this latent-image support. It is characterized by 
constituting so that the bias potential when imprinting the latent image of the patch section field 
outside the above-mentioned effective picture field to the above-mentioned record material may 
become higher than the latent-image imprint bias potential when imprinting the latent image of 
the aforementioned effective picture field to the aforementioned record material. 
[0009] Moreover, the image formation equipment of a claim 4 is characterized by having 
constituted the above-mentioned latent-image means forming using the exposure means, and 
the above-mentioned patch latent image constituting so that it may be formed with light 
exposure higher than the light exposure which forms the latent image used as the highest picture 
concentration of the effective picture formed in the above-mentioned effective picture field in 
the image formation equipment of a claim 1. 

[0010] Moreover, the image formation equipment of a claim 5 is characterized by constituting so 
that it may become later than the development speed when developing the latent image formed 
in the above-mentioned effective picture field in the development speed when developing the 
above-mentioned patch latent-image portion for the above-mentioned conveyance means in the 
image formation equipment of a claim 1. 

[001 1] Moreover, the image formation equipment of a claim 6 is characterized by forming 
[ near / near the back end section near the point of the above-mentioned record material / in 
the conveyance direction ] the above-mentioned patch picture, respectively in claims 2, 3, and 4 
or the image formation equipment of 5. 

[0012] Moreover, the image formation equipment of a claim 7 is characterized by forming [ to / 
near the back end section / from / near the point of the above-mentioned record material in the 
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conveyance direction ] / the above-mentioned patch picture without a break in the image 
formation equipment of a claim 5. 

[0013] And in a claim 1 or the image formation equipment of 7, a p.cture concentration detection 
means detects the picture concentration of the patch section picture formed on different **** 
conditions from the **** conditions of the aforementioned effective picture which serves as 
high concentration from the highest concentration of the effective picture formed in an effective 
picture field. And it detects having changed into the state of being easy to generate the fall of 
this picture concentration, before the concentration of an effective picture actually falls by this 
detection. Moreover, based on the detection result by the aforementioned picture concentration 
detection means, toner supply equipment supplies a toner to a developer tank. For this reason, 
while being able to prevent the fall of an effective picture, generating of the picture 
nonuniformity in the effective picture field produced in advance of the fall of the p.cture 
concentration of an effective picture can be prevented. Hereafter, the starting operation is 
explained using drawing 2 . 

[0014] Drawing 2 is a graph which shows image formation number of sheets, picture 
concentration, and a relation, and shows the relation of image formation number of sheets and 
picture concentration, and ultimate lines b show the relation of the image formation number of 
sheets and picture concentration in a patch section picture. [ in / an effective picture / in 
ultimate lines a ] In this equipment, even if toner concentration falls until n1 sheet .mage 
formation which is fixed number of sheets will be performed as ultimate lines a show if it is 
beyond a value with early toner concentration, the concentration of an effective p.cture w.ll not 
fall If image formation is further made from n1 sheet, the toner concentration of a developer w.ll 
fall further and the picture concentration of an effective picture will begin to fall. Then with 
conventional equipment, when image formation number of sheets is n2 sheet, the fall of this 
picture concentration is detected, and the toner is supplied to the developer. However, .n 
advance of the fall of this picture concentration, nonuniformity has arisen m the effective p.cture 
in which the record material after n3 sheet image formation (field A) is formed, and generating of 
this picture nonuniformity was not able to be detected with conventional equipment. 
[0015] Then, with a claim 1 or the image formation equipment of 7, a patch section p.cture with 
concentration higher than the effective picture formed in an effective picture field is formed in a 
patch section field, the picture concentration of a patch section picture is detected, and toner 
supply to a developer is performed based on the detection value. Namely, as shown in ultimate 
lines b the concentration fall of a patch section picture is n3 sheet generated [ nonun.form.ty 
begins'to arise in an effective, picture ] at the former n4 sheet time. Then, w.th this equipment, 
the fall of the picture concentration of the starting patch section picture is detected with a 
picture concentration detection means, and toner supply to a developer is performed at this 
time Therefore, with this equipment, a toner will be supplied for nonuniformity to a developer in 
advance of an effective picture generating. But also about the patch section p.cture, before the 
fall of picture concentration arises, it set [ former / n5 sheet ] after that (field B), and 
nonuniformity has n4 sheet arisen. However, a patch section picture does not pose a problem, 
even if it is chiefly used only for detection of picture concentration and nonuniformity arises. 
[0016] Moreover, drawing 3 is a graph which shows the relation between the latent-image 
potential of record material, and picture concentration, the vertical axis shows p.cture 
concentration and the horizontal axis shows latent-image potential, respectively. When accord.ng 
to this graph picture concentration becomes high and becomes a certain amount of latent-image 
potential so that the latent-image potential on record material becomes high, it turns out that it 
is the property which picture concentration will not go up any more. What is necessary is here 
just to set latent-image potential of P 1 and a patch picture to P 2 for the latent-image potential 
of an effective picture, in order to form the picture concentration of a patch p.cture so that it 
may become high concentration from the highest picture concentration of an effective p.cture. 
By changing **** conditions by the effective picture and the patch picture, thus, the picture 
concentration d1 and d2 at this time Since it corresponds to the ultimate lines a and b of 
drawing 2 respectively, when toner concentration falls, the concentration fall of a patch picture 
with high solid picture concentration will arise a little early than the concentration fall of an 
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effective picture by making latent-image potential P 2 of a patch picture into h.gh potential rather 
than the latent-image potential p1 of an effective picture. Therefore, by detect.ng the 
concentration fall of a patch picture with a concentration detection means, before p.cture 
nonuniformity occurs, the fall of toner concentration is detectable. 

[0017] Especially, it sets to the image formation equipment of a cla.m 2, and the aforementioned 
latent-image support is electrified so that the portion which forms the latent image for -patch 
pictures on a latent-image support may serve as electrification potential higher than the portion 
which forms the effective picture formed in an effective picture field. And the latent .mage and 
patch latent image of an effective picture are formed in each of these portions latent-image 
imprint bias is impressed to the aforementioned latent-image support, and the latent .mage on 
this latent-image support is imprinted on record material. Thereby, if the latent ^.mage on .the 
aforementioned record material is developed by the developer, as compared w.th the h.ghest 
picture concentration of the effective picture formed in an effective picture field, the p.cture 
concentration of a patch picture will be formed by high concentration. 

[0018] Especially, the latent-image imprint bias which imprints a latent .mage from the above 
mentioned latent-image support to the above-mentioned record material in the .mage formation 
equipment of a claim 3 is impressed so that the imprint bias of a patch p.cture may b^ome h.gh 
rather than the imprint bias of the effective picture formed in an effective p.cture field. Thereby, 
if the latent image on the aforementioned record material is developed by the developer, as 
compared with the highest picture concentration of the effective p.cture formed m the 
aforementioned effective picture field, the picture concentration of a patch p.cture w.M be 
formed by high concentration. 

[0019] It exposes to the aforementioned latent-image support w.th l.ght exposure to which the 
above-mentioned exposure means becomes higher than light exposure in case the patch latent 
image formed in the above-mentioned latent-image support forms the latent .mage used as the 
highest picture concentration of the effective picture formed in the above-ment.oned effective 
picture field in the image formation equipment of a claim 4 especially. By developing the latent 
image formed of this exposure by the above-mentioned developer, the p.cture concentrate of a 
patch picture is formed by high concentration as compared with the h.ghest p.cture 
concentration of the effective picture formed in the aforementioned effective p.cture field. 
[0020] Moreover, drawing 4 is a graph which shows the relation between the development speed 
of record material, and picture concentration, the vertical axis shows picture concentration and 
the horizontal axis shows the development speed of record material, respectively. When 
according to this graph picture concentration becomes high and becomes late to a certa.n 
amount of speed so that the development speed of record materia becomes slow it turns out 
that it is the property picture concentration becomes less deeper [ a property ] than .t. What is 
necessary is here, just to set development speed of v1 and a patch picture to v2 for the 
development speed of an effective picture, in order to form the picture concentration of a patch 
picture so that it may become high concentration from the highest picture concentrat.on of an 
effective picture. By changing **** conditions by the effective picture and the patch p.cture, 
thus the picture concentration d1 and d2 at this time Since it corresponds to the ulbmate lines 
a and b of drawing 2 , respectively, when toner concentration falls, the concentrat.cn fall of a 
patch picture with high solid picture concentration will arise a little early than the concentration 
fall of an effective picture by making development speed v2 of a patch p.cture later than the 
development speed v1 of an effective picture. Therefore, by detecting the concentrat.on faH of a 
patch picture with a concentration detection means, before picture nonun.form.ty occurs, the fall 
of toner concentration is detectable. ^ n +. nna A 
[0021] Then, in the image-formation equipment of a claim 5, .t .s convey.ng the above-mentioned 
record material so that the development speed when developing the above-mentioned patch 
latent image rather than the development speed when developing the latent .mage by wh.ch the 
above-mentioned conveyance means was formed in the effective picture field may become slow 
and the picture concentration of the above-mentioned patch picture is especially formed by h.gh 
concentration rather than the highest picture concentration of the p.cture formed in the 
aforementioned effective picture field. 
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[0022] Moreover, in the image formation equipment of a claim 6, a picture concentration 
detection tneatos detects especially the picture concentration in the patch picture formed near 
the point of the record material in the conveyance direction. And based on this detection result, 
toner supply equipment supplies a toner to the developer in a developer tank. Then, it is checked 
whether picture nonuniformity has been canceled by the toner supply which the aforementioned 
picture concentration detection means detected the picture concentration of the patch picture 
formed near the back end section in the conveyance direction of record material, and was 
previously performed by the developer by which this toner was supplied. And when picture 
nonuniformity is not canceled, a toner is again supplied to a developer at this time. 
[0023] Moreover, in the image formation equipment of a claim 7, a picture concentration 
detection means detects especially the picture concentration in the patch picture formed [ to / 
near the back end section / from / near the point of the record material in the conveyance 
direction ] / without a break. And based on this detection result, toner supply equipment 
supplies a toner to the developer in a developer tank. Therefore, if picture concentration will fall 
even if an effective picture forms, toner supply to a developer will be immediately performed at 
the time. 

(The following, margin) 
[0024] 

[Embodiments of the Invention] 

[Operation gestalt 1] The 1st operation gestalt which applied this invention to the color printer 
which is wet image formation equipment hereafter is explained. Drawing 5 is the front view 
showing the outline composition of the color printer concerning this operation gestalt. The 
electrostatic recording paper (henceforth the recording paper) 71 as record material carries out 
a recording surface outside, and is rolled in the shape of a roll, and the main part of a printer is 
equipped with it by the paper tube electrode holder which is not illustrated as a recording paper 
roll 70. Flat-surface section 11b is formed in a part of periphery section 11a equipped with the 
recording paper 71 by which recording paper roll mechanism appearance was carried out 
[ above-mentioned ] of the clamp drum 1 1 as a conveyance means, and the clamp presser foot 
stitch tongue 12 as a recording paper holddown member grasping the nose of cam of the 
recording paper 71 and the ejection pin 13 to which the recording paper 71 on flat-surface 
section 11b is floated when discharging the recording paper 71 are formed in the flat-surface 
section 11b. It united with each axis of rotation prepared in the clamp drum 1 1 interior, and this 
clamp presser foot stitch tongue 12 and the ejection pin 13 were attached, and have projected 
each axis of rotation outside from the end face of the clamp drum 1 1. And in order to perform 
switching action of the clamp presser foot stitch tongue 12, and in-and-out operation of the 
ejection pin 13, a cam-like lever (un-illustrating) is attached in the axis end of each axis of 
rotation besides the end face of the flange of the clamp drum 11, and the pin (un-illustrating) 
which moves in the direction of the axis of rotation of the clamp drum 1 1 so that the lever of the 
shape of this cam may be contacted if needed is prepared in it at the side plate side of a printer. 

[0025] When flat-surface section 11b comes to a feed position (almost topmost part), rotation of 
the clamp drum 1 1 is made to stop first, when equipping the above-mentioned clamp drum 1 1 
with the recording paper 71. At this time, the clamp presser foot stitch tongue 12 is opened. If 
the nose of cam of the recording paper 71 is inserted in the nip section of the feed roller 74 
through the guide koro 72 and a cutter 73, the nose of cam will be detected by the paper sensor 
which is not illustrated. And the nose of cam of the recording paper 71 runs against the grade 
which carries out buckling slightly to the clamp presser foot stitch tongue 12. Then, if 
engagement at the lever of the shape of an above-mentioned cam of the clamp presser foot 
stitch tongue 12 and the above-mentioned pin by the side of the side plate of a printer will 
separate, the clamp presser foot stitch tongue 12 will close, if the clamp drum 11 rotates in the 
direction of an arrow, the recording paper 71 is held and the clamp drum 11 rotates further, the 
recording paper 71 will be twisted around the 1 1th page of a clamp drum. The clamp drum 1 1 will 
stop, if the recording paper 71 rotates to the angle twisted to predetermined length, a cutter 73 
operates, and the recording paper 71 is separated from the roll section 70 side. 
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[0026] Around the above-mentioned clamp drum 11 t the wet-developing equipment which 
develops the aligner which performs exposure to the photo conductor of the photo conductor 
drum 21 as an image support and the photo conductor drum 21, and the electrostatic latent 
image imprinted by the recording paper 71 using the developer with which a liquid carrier comes 
to distribute a toner is arranged. 

[0027] The above-mentioned aligner consists of the lens groups 32, such as the laser diode 
(henceforth LD) which is not illustrated, the polygon mirror 31 and its drive motor, a beam 
expander (un-illustrating), a f-theta lens, and a cylindrical lens, the 1st mirror 33, the 2nd mirror 
34, a synchronous detection mirror 35, and synchronous detection sensor 36 grade. The laser 
beam which carried out outgoing radiation from LD is reflected by the 31st page of a polygon 
mirror, through the lens group 32, it is further reflected by the 1st mirror 33 and the 2nd mirror 
34, a rat tail and the laser beam which converged reach the 21st page of a photo conductor 
drum, and, thereby, a record picture is written in on the photo conductor drum 21 as an 
electrostatic latent image. The optical path length from LD to the 21st page of a photo 
conductor drum is set up so that the diameter of a laser beam extracted by the lens group 32 
may become the minimum. With this operation gestalt, adjustment of the above-mentioned 
optical path length is aimed at by constituting LD, the polygon mirror 31, and lens group 32 grade 
from one on the base, and moving this base to the longitudinal direction of drawing 5 . 
[0028] The electrostatic latent image formed in the photo conductor drum 21 of the starting 
aligner is imprinted between the clamp drums 11 to the recording paper 71, on the recording 
paper 71, the electrostatic latent image formed in the photo conductor is imprinted, and the 
electrostatic latent image formed in the photo conductor drum and the electrostatic latent image 
which has a mirror image relation are formed. The electrostatic latent image imprinted by the 
recording paper 71 is developed and formed into a visible image by the slit development head 
(henceforth a development head) 60 of wet-developing equipment with a developer 10. 
[0029] The composition of the above-mentioned wet-developing equipment is simplified, and it is 
shown in drawing 6 . In addition, about this wet-developing equipment, explanation is added anew 
behind. This wet-developing equipment consists of the development head 60, a suction pump 61, 
the solenoid valve 62, a developer tank 64, a developer delivery pipe 65, and developer recovery 
pipe 66 grade. There are five for colors (sp) specially and the above-mentioned development 
head 60 is made by yellow (y), a Magenta (m), cyanogen (c), black (bk), and configuration that is 
stuck to the 1 1th page of a clamp drum, is in the state which separated about 2mm at the time 
of the clamp drum 1 1 and un-developing negatives, and is arranged at the radial. Moreover, the 
field which counters the clamp drum 11 of the development head 60 is engraved with at least 
one development slot 60a which extends in the shaft orientations of the clamp drum 11. 
[0030] Moreover, as shown in drawing 7 , the cam 50 of the same configuration is formed in the 
ends of the longitudinal direction of the above-mentioned development head 60, each of that 
cam shaft 50a is synchronized with the development counter vertical-movement motor and 
chain which are not illustrated, and the rotation drive is carried out. The above-mentioned cam 
50 is the configuration which can go up and down the separate development head 60 every 1/10 
rotation. Moreover, the cam follower 52 is attached in the development head 60 in the fixed shaft 
53, and one edge of a cam follower 52 is attached so that rotation may become free around the 
rotation shaft 54 by the side of the main part of a printer. And with the spring 51 laid between 
the pin (un-illustrating) by which the koro 55 attached in other edges of a cam follower 52 
touched the peripheral face of a cam 50, and was prepared in the main part side of a printer, and 
pin 60b of the soffit section of the development head 60, with the development head 60, since 
the cam follower 52 is forced on the cam 50, the development head 60 moves up and down 
according to rotation of a cam 50. In addition, in drawing 7 , the subscript of y, m, c, bk, and sp is 
given to the sign of yellow, a Magenta, cyanogen, black, and each part material that was made to 
correspond to each color of a color specially, and was prepared, respectively. 
[0031] When the nose of cam of the recording paper 71 in which the clamp drum 1 1 rotated in 
the direction of an arrow, and the electrostatic latent image was formed at the time of the 
development by the above-mentioned wet-developing equipment as shown in drawing 5 passes 
through an opposite position with the development head 60, Cam shaft 50a rotates only 1/10 
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rotation with a drive motor (un-illustrating), the development head 60 is forced on the 11th page 
side of -a clamp drum through the cam 50 fixed on the above-mentioned cam shaft 50a, and rt is 
made to stick to the recording paper 71. 

[0032] And where abbreviation sealing of the development slot 60a of the development head 60 
is carried out with the recording paper 71 With a suction pump 61. the sealed development s ot 
60a is made into negative pressure. When a developer 10 circulates through between a developer 
tank 64 the developer delivery pipe 65, the development head 60, the developer recovery pipe 
66 a suction pump 61, and a developer tank 64 A developer 10 is supplied to development slot 
60a of the development head 60, and the electrostatic latent image impnnted on the recording 
paper 71 is developed. 

[0033] And after the back end of the image formation section of the recording paper 71 passes 
through an opposite position with the development head 60, supply of a developer 10 is stopped 
by the solenoid valve 62, and the squeeze of a fixed time developer 10 is performed After th.s 
squeeze is completed, a suction pump 61 is suspended, cam shaft 50a rotates only 1/10 
rotation, and the development head 60 is separated from the clamp drum 1 1 . If the above 
mentioned squeeze is not perfect at this time, since the developer 10 will remain at the Posterior 
part of the recording paper 71, this residual liquid is completely removed by the blotter roller 41. 
Moreover, the recording paper 71 and the blotter roller 41 are dried by the fan 42. 
[0034] In order for the rest potential to remain on the recording paper 71 after the above 
mentioned development and to prevent color mixture in the following process, electricity is 
discharged by the electric discharge scorotron 43, and a rest potential is removed. And after the 
development by all the development heads 60 is completed, the clamp drum 11 is driven to a 
delivery position, the clamp presser foot stitch tongue 12 opens it, the ejection pin 13 projects, 
the nose of cam of the recording paper 71 is floated from the clamp drum 11, and the recording 
paper 71 is discharged by the delivery table 77. 

[0035] Drawing 8 is the block diagram of the control system of the color printer concerning this 
operation gestalt This control system is constituted by the printer control section 1, the printer 
input section 2, the printer output section 3, a control unit 4, and the write-in section 5 as 
shown in drawing 8 . . 

[0036] Moreover, drawing 9 is the flow chart of control of the color printer of th.s operation 
gestalt the power supply of a printer turns on - having (Step S1) - initialization initial setting) 
of the development head 60, the clamp drum 11, and the write-in section 5 of an e ectrostatic 
latent image is performed (Step S2) If it is in initializing the above-mentioned development head 
60 the development head home-position sensor of the printer input section 2 in drawing 8 has 
detected the home position of the development head 60 and a cam 50. Here, a home position is 
in the state where each development head 60 is descending altogether, and is in the state set up 
so that the development head 60 which next goes up may be the development head 60 of a color 
used for the 1 st in an imaging process. When the power supply of a printer is turned on, the 
output of a development head home-position sensor is checked, and without operating when the 
present position of a cam 50 is a home position, in not being a home position, the development 
counter vertical-movement motor which is driving cam shaft 50a is turned on, a cam 50 is 
operated, and it makes a cam 50 into the position of a home position. 
[0037] After initialization of the above-mentioned development head 60 is completed 
initialization of the clamp drum 11 is performed. The drum home-position sensor of the printer 
input section 2 shown in drawing 8 detects the detecting element on the clamp drum 11. The 
rotation drive of the clamp drum 1 1 is carried out, and it checks that the rotation position (angle) 
of the clamp drum 11 can be recognized until a drum drive motor is turned on and a drum home 
position sensor detects this detecting element on the clamp drum 1 1. And the motor for polygon 
mirror 31 is turned on, rotation of the polygon mirror 31 is stabilized and the power supply of LD 
drive system is turned on after that. ... 
[0038] Next the clamp drum 11 rotates, and it has the clamp section to right above, turning on a 
feed solenoid and opening the clamp presser foot stitch tongue 12 wide by the position the 
clamp drum 11 is suspended, and a printer is changed into a feed standby state (Step S3). 
[0039] Next in the state of [ above-mentioned ] feed standby, the recording paper 71 is set to 
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the clamp section of the clamp drum 1 1, and when a user pushes the predetermined switch of a 
control'unit 4, 'operation which twists the recording paper 71 on the clamp drum 11 is started. 
When the recording paper 71 is a roll sheet, cut operation is performed, and feed operation is 
completed (step S4). 

[0040] Next, the clamp drum 11 continues rotation, is in the state where the recording paper 71 
was twisted, and stops in the READY position which waits for the start of write-in operation of 
an electrostatic latent image (Step S5). 

[0041] Next, when a user pushes the predetermined switch of a control unit 4, the writing and 
development of an electrostatic latent image are performed (Step S6). That is, if a user pushes 
the above-mentioned switch, the clamp drum 1 1 begins to rotate and Light Emitting Diode24 for 
electric discharge, a power supply for the electrification chargers 23, etc. which were arranged 
around the photo conductor drum 21 turn on. The clamp drum 11 continues rotation, and the 
detecting element on the clamp drum 11 writes in, it is detected by the starting position 
detection sensor, and the detection value is inputted into the printer control section 1. At this 
time, it writes in from the printer control section 1, and writes in the section 5, a start signal is 
outputted, and formation of the electrostatic latent image to the photo conductor drum 21 is 
started. Moreover, the power supply for an electrostatic imprint used in order that an 
electrostatic latent image may imprint on the recording paper 71 on the clamp drum 1 1 from the 
photo conductor drum 21 is turned on. After the formation and the electrostatic imprint of an 
electrostatic latent image for one sheet of the recording paper 71 are completed by the above 
operation, the power supply for the electrification chargers 23 and the power supply for an 
electrostatic imprint are turned off, and electrostatic latent-image formation operation is 
completed. 

[0042] The nose of cam of the electrostatic latent image on the recording paper 71 is coming 
until just before the photo conductor drum 21, when the above-mentioned electrostatic latent- 
image formation operation is completed, and the clamp section of the clamp drum 1 1 is sent to 
the position of the development head 60 by continuing rotation of the clamp drum 11. When the 
development head (henceforth an active development head) used among the development heads 
60 which have five comes to the development head elevation position between the clamp section 
on the recording paper 71, and the point of an electrostatic latent image, the drive motor of cam 
shaft 50a is turned on, and an active development head is raised. In addition, how to make the 
clamp drum 1 1 suspend and to wait for elevation of an active development head, and the method 
of raising an active development head, without stopping the clamp drum 1 1 can be considered at 
this time. It is satisfactory, even if it raises an active development head, without stopping the 
clamp drum 11, when this method can be chosen by the ability of the distance between the 
clamp section on the recording paper 71, and the point of an electrostatic latent image to fully 
be taken, for example, sufficient distance can be taken. 

[0043] If elevation of the above-mentioned active development head is completed, the 
development counter vertical-movement motor which carries out the rotation drive of the cam 
shaft 50a will be suspended. And the clamp drum 11 is rotated and the pump 61 and solenoid 
valve 62 corresponding to the active development head which went up are turned on. A 
developer 10 is supplied to development slot 60a in an active development head by starting 
operation, and development is started. And a blower fan 42 is turned on with a development 
start. The clamp section of the recording paper 71 arrives at the position of the electric 
discharge scorotron 43, and turns on the power supply for recording paper electric discharge 
which it is at the attainment time and is a power supply of the electric discharge scorotron 43 as 
development is continued. 

[0044] When development was completed, and a solenoid valve 62 is turned off, developers 10 
are collected and it finished collecting, a pump 61 is suspended, and an active development head 
is dropped. And if the clamp section of the recording paper 71 arrives at the position of the 
electric discharge scorotron 43 once again, the power supply for recording paper electric 
discharge and a blower fan 42 are turned off. 

[0045] After the writing and development of an electrostatic latent image to the 1st amorous 
glance are completed, the clamp drum 11 is in recording paper eccrisis operation as it is, when 
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rotation is continued, the writing and development of an electrostatic latent image corresponding 
to the following color are started and the writing and development of an electrostatic latent 
image of the number of times of predetermined are completed (Step S7). 
[0046] An eccrisis solenoid is turned on in the position where the clamp section passed over 
right above, the clamp presser foot stitch tongue 12 is opened wide in an eccns.s position, and 
the above-mentioned recording paper eccrisis operation is performed by continuing rotation of 
the clamp drum 11 as it is (Step S8). Then, the clamp drum 11 continues rotation and stops like 
the initial-setting back in a feed position. 

[0047] In control of the above printer, in order for the rotational speed of the clamp drum 1 1 at 
the time of the writing of an electrostatic latent image and development to shorten the print 
operating time since it can make it rotate at arbitrary speed at the time of others although 
process conditions receive restrictions, it is effective at the times other than the time of the 
writing of an electrostatic latent image, and development to rotate the clamp drum 11 at an early 
speed Moreover, when the rotational speed of the clamp drum 11 at the time of the writing of an 
electrostatic latent image and development can be made in agreement, the print operating time 
can be shortened also by performing the writing and development of an electrostatic latent 
image simultaneously. In this case, when raising an active development head, the clamp drum 11 
is not stopped, and write-in operation and development operation of an electrostatic latent 
image are performed by the same circumference. 

[0048] In the equipment explaining the outline of the above composition and operation, if a print 
is repeated, when the toner in a developer tank 64 is consumed and the toner concentration of a 
developer 10 falls, nonuniformity will arise in the picture (toner image) formed in the recording 
paper 71 or the picture concentration of this picture will fall. Then, so that the concentrate of 
the patch picture for picture concentration detection formed in the outside of the effective 
picture field of the recording paper 71 may turn into high concentration from the highest 
concentration of the picture formed in this effective picture field with this operation gestalt This 
patch picture was formed, it prepared with the toner supply equipment which supplies a toner to 
the developer in a developer tank 64 based on the detection result obtained by picture 
concentration detection means to detect the concentration of this patch picture, and this 
picture concentration detection means, and deterioration of the starting picture quality is 
prevented. Moreover, in order to apply to equipment equipped with a picture concentration 
detection means and toner supply equipment also about the developer which explained the 
outline previously, it has the composition except having been shown previously. Hereafter, these 

points are explained. _._... • j + -i 

[0049] Drawing 1 is explanatory drawing showing the composition of this developer in detail. 
Although it is as above-mentioned that this developer is equipped with the development head 60, 
a suction pump 61, a developer tank 64, the developer delivery pipe 65, and the developer 
recovery pipe 66 It adds to it. The inside of the developer delivery pipe 65 and the developer 
recovery pipe 66 the electromagnetism prepared in a part for the connection of the free passage 
pipe 80 and the developer delivery pipe 65 open for free passage, and the free passage pipe 80 
- the electromagnetism prepared in a part for the connection of the recirculation valve 81 and^ 
the developer recovery pipe 66 which consist of a cross valve, and the free passage pipe 80 
it has the churning valve 82 grade which consists of a cross valve Moreover, to the free passage 
pipe 80 the end section of the toner supply pipe 85 is open for free passage, and the other end 
of this toner supply pipe 85 is open for free passage in the toner bottle 84 by which the toner 83 
for supply was stored in the interior. Moreover, the toner extra feed valve 86 which consists of a 
solenoid valve is formed in the portion which results from the toner bottle 84 of this toner supply 
pipe 85 to the free passage pipe 85. 

[0050] Moreover, near the recording paper 71 in the state where the latent image was developed 
by the development head 60 conveyed by the clamp drum 1 1, the concentration of the picture 
developed by this transfer paper 71 is detected, and the concentration detection sensor 87 as a 
picture concentration detection means which inputs the detection result into the printer control 
section 1 is formed. In addition, in the above explanation, the printer control section 1 is 
equivalent to the amount control means of toner supply. Moreover, a pump 61, a recirculation 
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valve 81 the free passage pipe 80. the churning valve 82, a toner bottle 84. the toner supply pipe 
85, and-the toner extra feed valve 86 constitute the toner supply equipment wh.ch suppl.es a 
toner to a developer tank 64. , - 

[0051] Moreover, the LD control circuit 100 which adjusts the exposure quantity off light of 
Above LD and the control circuit 110 for electrification which controls the electrification 
potential of the photo conductor drum 21. The bias control circu.t 120 wh.ch controls the latent 
image mprint bia's voltage from the photo conductor drum 21 to the ^^^l\ZT 
clamp drum 11. The roll control circuit 130 which controls the rotational speed of the damp 
drum 1 1 and the negative pressure control circuit 140 which adjusts the negative pressure of a 
pump 61 are formed and it can control now by the control signal from the printer control sect.cn 

[0^ oj^on which detects the concentration of the picture formed in the recording paper 
71 in this eauiDment constituted as mentioned above, and operation whose toner supply 
equipment suppls a toner to the developer in a developer tank 64 based on the detect.cn value 
of the applied picture concentration are explained below. Dj^wingJO and draw.ng 11 , are flow 
charts which show control with the detection of picture concentrate and toner supply 
ope^ion in this operation gestalt. and show centre, of Step S6 in detail from step S4 .n contro. 
of the operation gestalt previously explained using drawing 9 . In add.t.on, wrth th.s operation 
gest't Z laten? image of negative electrification to the photo conductor drum 21 of negative 
electrification was imprinted on the recording paper 71, and the process of the so-called 
positive/positive of developing this with the toner of straight po.ar.ty .s adopted. 
[0053] Wtth this equipment, as mentioned above, if the power^ supply 

development head 60 and a clamp drum will be imt.al.zed and feed.ng w.ll be made by the printer 
which changed into the feed standby state. Hereafter, it explains accord.ng to aj^wjpKl9 . If 
Teed operation will finish, it will be in ready state and **** is started (Step S101) the above- 
menteed printer contro. section 1 will contro. the above-mention ^^g^^ 1 
impress latent-image imprint bias to the photo conductor drum 21 (Step S102). Next the above 
mentioned control circuit 1 1 0 for electrification is controlled, and the effective P^M" 
The photo conductor drum 21 is electrified (Step S103). Next, the above-mentioned LD control 
drcuit TOO is controlled, and the picture section is exposed. And the photo £f 
in the state where latent-image imprint bias predeterm.ned m between the clamp drums 11 was 
impressed, carries out follower rotation with rotation of the clamp drum 11 and .mpr.nts a latent 
image on the recording paper 71 twisted around the clamp drum 1 1 1 (Step S104). Here 't 
distinguishes whether the latent image of the effective p.cture sect.cn was .mpr.nted by the 
recording paper 71 in Step S105. and if the imprint is not completed and . :h« .returned and 
ended to Itep S104, exposure will be turned OFF at the following step SI 06^ And the > pnnter 
control section 1 controls the control circuit 110 for electrification by Step S107, and swtches 
the amount of electrifications at it __—_«_ 
[0054] The development process adopted with this operation gestalt here S.nce the "atent^mage 
potential which was the process of a positive/positive, and was .mpnnted by the ^"""P" 
71 when the amount of electrifications of the photo conductor drum 2 was made to "crease 
also becomes high The contro. circuit 110 for e.ectrification is controlled to f ^ ^e patch 
latent-image formation field of the above-mentioned photo conductor drum 21 .n the amount of 
electrifications to which the concentration of the patch picture for p.cture concentration 
detection becomes higher than the highest concentration of the effect.ve p.cture^ sect,™ When 
the direction of a patch picture with high solid picture concentrate produces the p.cture 
concentration fall by toner concentration fall early and detects the concentrate of th.s patch 
P?ctur XTL concentration detection sensor 87 rather than the picture of the effect, ve ^ure 
section by this, before picture nonuniform^ occurs, the fall of toner concentrat.cn .s detectable. 

[0055] And the patch latent image formed on the photo conductor drum 21 charged as 
mentioned above is imprinted on the recording paper 71. Here, it d.stmgu.shes whether the 
Sprint of a patch latent image was completed in Step S109. and if the .mprmt .s not completed 
and it has returned and ended to Step S108. impression of electrif.cat.on and latent-.mage 
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imprint bias will be turned OFF at the following step S1 10. And the step S1 1 1 by which 
development is started. In addition, it is as having explained previously concrete operation for 
developing this electrostatic latent image. 

[0056] In addition, the distance from the effective picture section to the patch picture section .s 
decided by distance with the imprint section to the switching time and the electrification 
charger and the recording paper 71 of the amount of electrifications. When .t sets up so that 
distance with the imprint section to the switching time and the electrification charger, and the 
recording paper 71 of the amount of electrifications may be brought close since the amount of 
electrifications is changed with this operation gestalt after the imprint of the effective picture 
section is completed, the distance from the effective picture section to the patch picture 
section becomes near, and is desirable. „___v , _ 

[0057] Next, if development operation in drawing 11 is started (Step S111), the above-ment.oned 
concentration detection sensor 87 will detect the picture concentration of the patch picture 
formed in the outside of the effective picture field of the above-mentioned recording paper 71 
(Step S112). And this detection result is inputted into the printer control section 1, and 
distinguishes whether it is below this normal concentration as compared with the normal 
concentration beforehand set up in the printer control section 1 (Step S113). And with normal 
concentration [ below ], toner supply operation mentioned later is performed and the toner of a 
complement is supplied in a developer tank 64 (Step S1 1 4). On the other hand, if the 
concentration in a patch picture is over normal concentration, toner supply operation will not be 
performed. And in the next recording paper eccrisis operation (Step S1 15), the recording paper 
is discharged and a series of operation is completed. 
(The following, margin) 

[0058] Next toner supply equipment explains concrete operation which supplies a toner to the 
developer in a developer tank 64. Drawing 12 is a flow chart which shows control of toner supply 
operation, and shows control of Step S114 of drawing 11 in detail. It faces supplying a toner and 
first, the printer control section 1 sets energization to a recirculation valve 81 to OFF, and this 
valve 81 is made into the state where the free passage pipe 80 is open for free passage the 
developer tank 64 side of the developer delivery pipe 65 (Step S201). Next, the printer control 
section 1 considers as the state where the free passage pipe 80 was opened for free passage 
the developer tank 64 side of the developer recovery pipe 66, by setting energization to the 
churning valve 82 to ON (Step S202). The circuit of a developer again reached [ from a 
developer tank 64 ] to a developer tank 64 by starting control through a recirculation valve 81, 
the free passage pipe 80, the churning valve 82, and the developer recovery pipe 66 with which 
the pump 61 was formed is formed. m j • a 

[0059] Where the starting circuit is formed, the printer control unit 1 makes a pump 61 drive, and 
generates negative pressure in this passage (Step S203). In addition, this negative pressure is 
adjusted by the negative pressure control circuit mentioned above. When it does so, the 
developer in the development tank 64 will circulate through the inside of this circuit with the 
adjusted negative pressure, and the toner distributed to a developer will be agitated (Step S204). 
Furthermore, after negative pressure has occurred in the circuit, the printer control section 1 is 
taken as the state where the toner bottle 84 and the free passage pipe 80 were opened for free 
passage, by setting energization to the toner extra feed valve 86 to ON (Step S205). The toner 
in a toner bottle 84 is sucked out by negative pressure, and is supplied to a developer tank 64 by 
this through the free passage pipe 80, the churning valve 82, and the developer recovery pipe 66 
(Step S206). The printer control section 1 stops supply of the toner from a toner bottle 84 after 
that as a state where the toner bottle (Step S207) 84 and the free passage pipe 80 were cut in 
turning off the energization to the toner extra feed valve 86. In this state, making the between 
pump 61 drive for a while is continued, while agitating by circulating a developer all over a circuit 
and turning off the energization to the churning valve 82 after that (Step S208), the energization 
to a pump 61 is turned off and toner (Step S209) supply is completed. 

[0060] [Operation gestalt 2] The 2nd operation gestalt which applied this invention to the color 
printer which is image formation equipment hereafter is explained. The fundamental composition 
of this operation gestalt is the same as the operation gestalt 1, and the difference is replaced 
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with the method of controlling the amount of electrifications to the photo conductor drum 21 
according the **** conditions for making picture concentration of the above-mentioned patch 
picture into high concentration rather than the highest picture concentration in an effective 
picture field to the electrification charger 23, and is in the point of using the method of 
controlling the latent-image imprint bias to the photo conductor drum 21. Then, hereafter, the 
latent-image imprint bias control to the photo conductor drum 21 is explained, and explanation of 
other portions is omitted. In addition, a development process is the so-called process of the 
negative/positive which imprints the latent image of negative electrification on the recording 
paper 71 using the photo conductor drum 21 of right electrification, and is developed with the 
toner of straight polarity. 

[0061] Drawing 13 is a flow chart which shows control from a **** start to a development end. 
In addition, operation other than operation shown in drawing 13 which adds explanation below is 
the same as operation of the operation gestalt 1 previously explained using drawing 9 . Like the 
operation gestalt 1, if the power supply of a printer is turned on, feeding is made by the printer 
which the development head 60 and the clamp drum 1 1 were initialized, and changed into the 
feed standby state after that, **** is started (Step S301) and this printer will be in the state of 
waiting for the writing of an electrostatic latent image. Next, if a user operates the 
predetermined switch of a control unit 4, the printer control section 1 turns on latent-image 
imprint bias, and the bias control circuit 120 is controlled to impress predetermined latent-image 
imprint bias to the photo conductor drum 21 (Step S302). Next, the control circuit for 
electrification is turned on and uniform electrification of the photo conductor drum 21 is carried 
out with the electrification charger 23 (Step S303). And the picture section is exposed to the 
photo conductor drum 21 by LD. And where fixed latent-image imprint bias is impressed between 
the photo conductor drum 21 and the clamp drum 11, the photo conductor drum 21 carries out 
follower rotation, and the latent image formed on the photo conductor drum 21 is imprinted from 
the photo conductor drum 21 to the recording paper 71 (Step S304). And if it distinguishes 
whether these processings were completed at Step S305 and it is distinguished that the 
exposure about an effective picture portion and the latent-image imprint were completed, 
exposure and electrification will be turned OFF at the following step S306. 
[0062] Next, the printer control section 1 changes the bias control circuit 1 20 so that latent- 
image imprint bias potential of a patch picture portion may be made high (Step S307). Here, 
latent-image potential imprinted by the recording paper 71 the forge fire which makes bias 
potential high can be made high. Moreover, since picture concentration turns into high 
concentration so that latent-image potential is high as above-mentioned drawing 2 and drawing 3 
explained, a high-concentration picture can be acquired by enlarging the exposure quantity of 
light For this reason, rather than the bias potential of an effective picture, the printer control 
section 1 of this operation gestalt has changed the bias control circuit 120 so that bias potential 
of a patch picture portion may be made high. And a patch latent image is formed on the photo 
conductor drum 21, and the patch latent image for picture concentration detection is imprinted 
near the recording paper back end section outside the effective picture field of the recording 
paper 71 (Step S308). And if it distinguishes whether this processing was completed at Step 
S309 and it is distinguished that the imprint of a patch latent image was completed, latent-image 
imprint bias will be turned OFF at the following step S310. Thus, the writing of the electrostatic 
latent image to the recording paper 71 is performed, and an electrostatic latent image is formed 
in the recording paper 71. And the development by the development head 60 grade to this 
electrostatic latent image is started (Step S311). Since it is the same as the operation gestalt 1 
about this development operation, explanation is omitted. 

[0063] In addition, the distance from the effective picture section to the patch picture section is 
decided by distance with the imprint section to the switching time and the electrification 
charger, and the recording paper 71 of latent-image imprint bias. When it sets up so that 
distance with the imprint section to the switching time and the electrification charger, and the 
recording paper 71 of latent-image imprint bias may be brought close since latent-image imprint 
bias is changed with this operation gestalt after the imprint of the effective picture section is 
completed, the distance from the effective picture section to the patch picture section becomes 
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near, and is desirable. . . . 

[0064] [Operation gestalt 3] The 3rd operation gestalt which appl.ed this .nvention to the cok>r 
printer which is image formation equipment hereafter is explained. The fundamental compos.t.on 
of this operation gestalt is the same as the operation gestalt 2, and the drfference replaces the 
method for making picture concentration of the above-mentioned patch p.cture .nto h.gh 
concentration rather than the highest picture concentration in an effective p.cture field w.th the 
method of controlling the latent-image imprint bias to the photo conductor drum 21 and is in the 
point which is controlling the light exposure of LD to the photo conductor drum 21 Then, 
hereafter light exposure control of LD to the photo conductor drum 21 is explained, and 
explanation of other portions is omitted. In addition, development processes are the same 
negative / positive process as the operation gestalt 2. Drawing 14 is a flow chart wh.ch shows 
control from a **** start to a development end. In addition, operation other than operation 
shown in drawingjW which adds explanation below is the same as operation of the operation 
gestalt 1 previously explained using drawing 9 . Like the operation gestalt 1, if the power supply 
of a printer is turned on, feeding is made by the printer which the development head 60 and the 
clamp drum 11 were initialized, and changed into the feed standby state after that **** .s 
started (Step S401) and this printer will be in the state of waiting for the wnting of an 
electrostatic latent image. Next, if a user pushes the predetermined switch of a control unit 4 
the printer control section 1 turns on latent-image imprint bias, and the bias control circuit 120 
is controlled to impress predetermined latent-image imprint bias to the photo conductor drum 21 
(Step S402) Next, the control circuit 1 10 for electrification is controlled and uniform 
electrification of the photo conductor drum 21 is carried out with the electrification charger ^23 
(Step S403). And the picture section is exposed to the photo conductor drum 21 by LD. And 
where fixed latent-image imprint bias is impressed between the photo conductor drum 21 and 
the clamp drum 11, when the photo conductor drum 21 carries out follower rotation, the latent 
image formed on the photo conductor drum 21 is imprinted from the photo conductor drum 21 to 
the recording paper 71 (Step S404). And if it distinguishes [ these processings or ] whether it 
ended or not at Step S405 and it is distinguished that the exposure about an effective p.cture 
portion and the latent-image imprint were completed, the light exposure of LD will be changed at 

the following step S406. hum 
[0065] Here, latent-image potential imprinted by the record.ng paper 71 can be made high, so 
that the exposure quantity of light to the photo conductor drum 21 by LD is enlarged. Moreover, 
since-picture concentration turns into high concentration so that latent-image potential is high 
as above-mentioned drawing 2 and drawing 3 explained, a high-concentration p.cture can be 
acquired by enlarging the exposure quantity of light For this reason, rather than the exposure 
quantity of light of an effective picture, the printer control section 1 of th.s operation gestalt has 
changed the LD control circuit 100 so that the exposure quantity of light of a patch p.cture 
portion may be enlarged. , 
[0066] And a patch latent image is formed with the bigger exposure quantity of light than the 
exposure quantity of light when forming an effective picture on the photo conductor drum 21, 
and the patch latent image for picture concentration detection is imprinted near th e recording 
paper back end section outside the effective picture field of the record.ng paper 71 (Step S407). 
And if it distinguishes whether this processing was completed at Step S408 and it is 
distinguished that the imprint of a patch latent image was completed, electr.ficat.on, latent-.mage 
imprint bias, and exposure will be turned OFF at the following step S409. Thus, the wr,t.ng of the 
electrostatic latent image to the recording paper 71 is performed, and an electrostatic latent 
image is formed in the recording paper 71. And the development by the development head 60 
grade to this electrostatic latent image is started (Step S410). Since it is the same as the 
operation gestalt 1 about this development operation, explanation is omitted. 
[0067] [Operation gestalt 4] The 4th operation gestalt which applied this invent.on to the color 
printer which is wet image formation equipment hereafter is explained. Fundamental composition 
is the same as the operation gestalt 1, the difference replaces the control for form.ng the p.cture 
concentration of a patch picture by high concentration rather than the highest p.cture 
concentration in an effective picture field with the method of controll.ng the amount of 
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electrifications of the photo conductor drum 21. and this operation gestalt also has it ,n the ^po.nt 
which controlled the rotational speed of the clamp drum 11. Then, hereafter, rotational-speed 
control of the clamp drum 1 1 is explained, and explanation of other portions is omitted. 
[0068] Drawing 15 is a flow chart which shows control from a **** start to a development end. 
In additioT^peralion other than operation shown in drawing 1 5 which adds explanation below is 
the same as operation of the operation gestalt 1 previously explained using dj^wjnjLl . Like the 
operation gestalt 1. if the power supply of a printer is turned on, feeding is made by the printer 
which the development head 60 and the clamp drum 11 were initialized, and changed into the 
feed standby state after that. **** is started (Step S501) and this printer will be in the state of 
waiting for the writing of an electrostatic latent image. And where predetermined latent -'. m ^^ 
imprint bias is impressed to the photo conductor drum 21. the electrification charger 23 is turned 
on and the picture section is exposed by LD. And where fixed latent-image ^P"nt b.as us 
impressed between the photo conductor drum 21 and the clamp drum 11. the photo c 
drum 21 carries out follower rotation, and the latent image formed on the P^^ucAor drum 
21 is imprinted from the photo conductor drum 21 to the recording paper 71 (Step S502) And 
the effective picture section is developed (Step S503). Next the printer control section 1 
changes the rotational-speed control circuit 130 so that rotational speed of the clamp drum 11 
may be made late (Step S504). 

[0069] Here, picture concentration can be made deep, so that development speed on the 
recording paper 71 is made late, as above-mentioned dj^wing^ and djpingjl explained. For this 
reason, the above-mentioned rotational-speed control circuit 130 is changed so that the 
development speed v2 of the above-mentioned patch picture may become slower than the 
development speed v1 of an effective picture. When toner concentration falls by use w.th the 
passage of time, before it produces the picture concentration fall of a patch picture .early and 
picture nonuniform^ occurs rather than an effective picture by this, it is made to detect the fall 
of toner concentration. _ . 

[0070] And in Step S505, a patch latent image is developed at the development speed v2 later 
than the development speed v1 of the effective picture section. Thus, development °f both the 
effective picture section and the patch picture section terminates development operation (Step 

BW71] Since the concentration of a patch picture is formed by high concentration rather than 
the picture concentration of an effective picture field on the recording paper 71 with which .t is 
conveyed on the clamp drum 11 and the print is performed actually according to the above 
mentioned operation gestalt 1 or 4, it is in the state where a patch picture tends > tc » P^uce 
picture degradation in an effective picture by toner consumpt.on with the passage of time before 
aegradation of concentration nonuniformity etc. arises. And generating of a concentration fall is 
detectable by detecting such patch picture concentration by the concentration detection sensor 
87 For this reason, when the concentration fall of the patch picture section is detected based 
on this detection, a toner can be immediately supplied to this developer. Therefore, generating of 
picture degradation on an effective picture can be prevented. 

[0072] [Operation gestalt 5] The operation gestalt 5 which applied this invention to the printer 
which is wet image formation equipment hereafter is explained. This operation gestalt of the 
operation gestalt 3 and composition is the same. That is, it is the same composition as the 
printer shown in drawing 1 ,. And the difference among both is in the formation method of the 
patch picture formed in the recording paper 71, and operation which detects this patch picture 
concentration. Then, starting operation is explained and explanation of other portions is omitted. 
[0073] Drawing 16 is explanatory drawing showing the distribution of each p.cture on the front 
face of the recording paper 71 in which the picture was formed with this operation gestalt 5. As 
shown in drawing 16 , the patch fields A are fields other than the effective p.cture field B, and 
are established in two places near the back end section D near the point C in the conveyance 
direction (direction shown by the arrow in drawing 1 6 ) of the recording paper 71 and a patch 
picture is formed in each patch field, respectively. That is, with th.s operation gestalt 5, a patch 
picture is formed in the two above-mentioned places to the patch picture having been formed 
only in one place of the patch field A near the back end section D in the operation gestalt 1 or 4. 
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[0074] In settlrng the position which each picture field in the front face of the recording paper 71 
occupies, it is desirable to secure the distance of the patch field A by the side of Point C and 
the effective picture field B to some extent. If there is a certain amount of distance, before 
developing the latent image in the effective picture field B, time to supply a toner to a developer 
will be secured based on the concentration of the picture detected in the patch field A by the 
side of this point C. In addition, when sufficient distance is not securable, it is desirable that 
make conveyance of the recording paper 71 by rotation of the clamp drum 11 stop, a toner is 
supplied to a developer between them, and it is made to develop the latent image in an effective 
picture field after that. Moreover, it is desirable to secure a certain amount of distance also 
about the distance of the effective picture field B and the patch field A by the side of the back 
end section D. 

[0075] Drawing 1 7 is a flow chart which shows control of image formation operation in this 
operation gestalt. In addition, operation other than operation shown in drawing 1 7 which adds 
explanation below is the same as operation of the operation gestalt 1 previously outlined using 
drawing 9 . Like other operation gestalten, if the power supply of a printer is turned on, the 
development head 60 and the clamp drum 1 1 are initialized, feeding is made by the printer which 
changed into the feed standby state after that (Step S601), and this printer will be in the state 
of waiting for the writing of an electrostatic latent image. Next, if a user operates the 
predetermined switch of a control unit 4, the printer control section 1 will turn on latent-image 
imprint bias, and will control the bias control circuit 120 to impress predetermined latent-image 
imprint bias to the photo conductor drum 21 (Step S602). And the electrification charger 23 is 
turned on and uniform electrification of the photo conductor drum 21 is carried out (Step S603). 
Next the LD control circuit 100 is controlled for patch latent-image formation, and it changes so 
that the exposure quantity of light may be enlarged (Step S604). And a patch picture is exposed 
to the photo conductor drum 21 by LD, and a patch latent image is formed. And where fixed 
latent-image imprint bias is impressed between the photo conductor drum 21 and the clamp 
drum 11, when the photo conductor drum 21 carries out follower rotation, the patch latent image 
formed on the photo conductor drum 21 of the above-mentioned exposure is imprinted from the 
photo conductor drum 21 to the recording paper 71 (Step S605). And if it distinguishes whether 
these processings were completed at Step S606 and it is distinguished that the exposure about 
a patch picture portion and the latent-image imprint were completed, in order to form an 
effective picture next, the LD control circuit 100 is controlled, and it changes so that the 
exposure quantity of light may be returned (Step S607). And exposure of the effective picture 
section and the latent-image imprint to the record material 71 are performed at Step S608. And 
if it distinguishes whether these processings were completed at Step S609 and it is distinguished 
that the exposure about an effective picture portion and the latent-image imprint were 
completed, again, the LD control circuit 100 will be controlled for patch latent-image formation, 
and it will change so that the exposure quantity of light may be enlarged (Step S610). Here, from 
Step S610, since Step S612 is the same as the above-mentioned step S604 to the step S606, it 
omits explanation. And if it is distinguished at Step S612 that the exposure about a patch picture 
portion and the latent-image imprint were completed, electrification, latent-image imprint bias 
impression, and exposure will be turned OFF (Step S613). Thus, the writing of a latent image is 
performed on the recording paper 71 in order of a patch latent image, the latent image of an 
effective picture, and a patch latent image, and a latent image is formed in the recording paper 
71. And these latent images are developed in development head 60 grade (Step S614). Since it is 
the same as the operation gestalt 1 about this development operation, explanation is omitted. 
[0076] Drawing 18 is a flow chart which shows control with the detection of picture 
concentration and toner supply operation which are made by the above-mentioned printer 
control section 1. At Steps S701 and S702, development of the patch field A by the side of the 
recording paper 71 point C is performed. At Step S703, the concentration detection sensor 87 
detects the picture concentration of a patch picture. And if this detection value is inputted into 
the above-mentioned printer control section 1, in this printer control section 1, comparison with 
a detection value and the concentration of a convention required in order to acquire the good 
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picture which is measured beforehand and memorized will be performed (Step S704). Here, with 
[ as a result of comparing / the concentration in a patch picture ] normal concentration [ more 
than 1 supply of a toner will not be performed but development of the effective picture field B 
will be performed (Step S706). On the other hand, with [ the concentration in a patch picture ] 
normal concentration [ below ], as mentioned above, toner supply equipment will supply a toner 
to the developer in a developer tank 64 (Step S705), and development of the effective picture 
field B will be performed after that (Step S706). In addition, about operation which develops 
negatives to the effective picture field B, since it is the same as the operation gestalt 1, 
explanation is omitted. Moreover, the processing from the following step S707 to Step S710 
shows the processing which detects the concentration of the development of the patch field A 
near the recording paper back end section, and a patch picture, and since it is the same as that 
of processing from the above-mentioned step S702 to Step S705, this explanation is also 
omitted. And after the above processing is completed, the recording paper 71 is discharged 
(Step S711), and **** operation is terminated (Step S712). 

[0077] According to this operation gestalt 5, after carrying out toner supply to a developer based 
on the concentration of the patch field A near the point C of the recording paper 71 in the 
conveyance direction, a picture is formed in the patch field A near the back end section D of the 
recording paper 71 in the conveyance direction with the developer by which supply of this toner 
was made, and it checks whether this concentration is more than normal concentration. And with 
[ this concentration ] normal concentration [ below ], a toner is again supplied to a developer at 
the time. Thus, since it can check whether the fall of picture concentration has been canceled 
by toner supply, as compared with the above-mentioned operation gestalt 1 or 4, deterioration of 
the quality of image by the fall of toner concentration can be prevented certainly. 
(The following, margin) 

[0078] [Operation gestalt 6] The operation gestalt 6 which applied this invention to the printer 
which is wet image formation equipment hereafter is explained. Drawing 19 is the front view 
showing the outline composition of the printer of this operation gestalt. The composition of this 
printer is fundamentally [ as the operation gestalt 1 ] the same. So that the difference among 
both may not prepare the object for toner supply which makes the recirculation valve 81 which 
was prepared in the printer of above-mentioned drawing 1 , and the supply valve 86 open for 
free passage, and the circuit for churning but may be made by toner supply into **** The point 
which the direct toner supply pipe 85 is opening for free passage to the developer recovery pipe 
66, As shown in drawing 20 , it is in the point currently formed that there is no break in the back 
end section D side about the patch field A at fields other than the effective picture field B from 
the point C side in the conveyance direction (direction shown by the arrow in drawing 20 ) of the 
recording paper 71. 

[0079] Drawing 21 is a flow chart which shows control with the detection of picture 
concentration and toner supply operation in this operation gestalt. In addition, operation other 
than operation shown in drawing 21 which adds explanation below is the same as operation of 
the operation gestalt 1 previously outlined using drawing 9 . Like other operation gestalten, if the 
power supply of a printer is turned on, the development head 60 and the clamp drum 1 1 are 
initialized, feeding is made by the printer which changed into the feed standby state after that 
(Step S801), and this printer will be in the state of waiting for the writing of an electrostatic 
latent image. Next, if a user operates the predetermined switch of a control unit 4, the printer 
control section 1 will turn on latent-image imprint bias, and will control the bias control circuit 
120 to impress predetermined latent-image imprint bias to the photo conductor drum 21 (Step 
S802). And the control circuit 110 for electrification is controlled and uniform electrification of 
the photo conductor drum 21 is carried out with the electrification charger 23 (Step S803). 
[0080] Here, with this operation gestalt since the patch field A formed in fields other than the 
effective picture field B is formed in the back end section D side without a break from the 
conveyance direction point C side of the recording paper 71 as shown in drawing 20 , LD will 
expose both the patch picture section and the effective picture section during an one-line scan. 
Since it is necessary to make concentration of the patch picture section into high concentration 
as mentioned above rather than the concentration of the effective picture section, the exposure 
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quantity of light of LD has been changed so that it may one-line be under scan although such a 
picture -is formed, and only the patch picture section may be exposed with the big exposure 
quantity of light (Steps S804 and S805). 

[0081] In addition, although the patch picture is formed on the left of the effective picture in the 
example of illustration, you may be right-hand side. However, it is necessary to also change 
arrangement of the concentration detection sensor 87 in this case according to this 
[0082] And the latent image formed in this way is imprinted on the recording paper 71 (Step 
S806) and it repeats until it distinguishes and carries out all line ends of whether this imprint 
carried out all line ends at Step S807. And if the imprint of a latent image is completed all of 
electrification, latent-image imprint bias impression, and exposure will be turned OFF (Step 
S808) Thus the writing of the latent image of a patch latent image and an effective picture is 
performed on the recording paper 71. And these latent images are developed in development 
head 60 grade (Step S809). Since it is the same as the operation gestalt 1 about this 
development operation, explanation is omitted. 

[0083] Drawing 22 is a flow chart which shows control concerning concentration detection. At 
Step S810 it distinguishes whether development operation of the above-mentioned step S809 
was completed. And if development is completed, the recording paper 71 will be discharged in 
recording paper eccrisis operation (Step S811), and a series of operation will be completed. On 
the other hand, into development, the concentration detection sensor 87 performs concentration 
detection of the above-mentioned patch picture section at Step S812. As the operation gestalt 
1 explained, this detection result is inputted into the printer control section 1, and distinguishes 
whether it is below this normal concentration as compared with the normal concentration 
beforehand set up in the printer control section 1 (Step S813). And with normal concentration 
[ below ], toner supply operation mentioned later is performed and the toner of a complement is 
supplied in a developer tank 64 (Step S81 4). 

[0084] Drawing 23 is a flow chart which shows control of the toner supply equipment in the 
above-mentioned step S814. When toner supply begins at Step S901, an extra feed valve 86 is 
opened and between A-B is made to open for free passage first (Step S902). Here, among 
development, negative pressure out of which the toner in a toner bottle 84 is sucked is applied, 
it is making between A-B open for free passage, and a toner is supplied into the developer in a 
developer tank 64 (Step S903). Since a toner is supplied into the distribution channel of a 
developer at this time, negative pressure may change simultaneously with supply of a toner, and 
the flow rate of a developer may change in connection with this. For this reason, the printer 
control section 1 performs negative pressure control by the above-mentioned negative pressure 
control circuit 140 so that the negative pressure at the time of toner supply may not change 
(Step S904) And if the toner of a constant rate is supplied, an extra feed valve 86 will be closed 
(Step S905), and toner supply will be stopped. At this time, it returns to the negative pressure 
before toner supply by the negative pressure control circuit 140. (Step S906) Toner supply 
control is terminated. 

[0085] According to this operation gestalt, the concentration detection sensor 87 detects the 
picture concentration in the patch picture formed [ to / near the back end section / from / near 
the point of the recording paper 71 in the conveyance direction ] / without a break. And based 
on this detection result, toner supply equipment supplies a toner to the developer in the 
developer tank 64. Therefore, since toner supply to a developer will be immediately performed at 
the time if the picture concentration of an effective picture falls even if an effective picture 
forms, it can prevent that the fall of picture concentration arises in an effective picture. 

[0086] _ , , , . , 

[Effect of the Invention] According to the image formation equipment of a claim 1 or a claim /, 
before detecting having changed into the state of being easy to generate the fall of this picture 
concentration before the concentration of an effective picture actually falls and the picture 
concentration of an effective picture falling based on this detection, toner supply equipment 
supplies a toner to a developer tank. Therefore, after detecting the picture concentration fall of 
the already generated effective picture, as compared with equipment which performs toner 
supply in after the event, generating of the nonuniformity in the effective picture produced in 
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advance of the fall of the picture concentration in the stage when the toner concentration of a 
developer began to fall, and the fall of picture concentration can be prevented, and a picture can 
be formed by the always stabilized concentration. 

[0087] Especially, according to the image formation equipment of a claim 4, since the patch 
picture is formed by the exposure means, there is an advantage that the aforementioned patch 
picture can be formed also in a place like the throat outside an effective picture field during the 
usual **** operation within limits with the possible image formation on record material. 
[0088] Since the concentration of a patch picture can be especially formed by high 
concentration rather than the picture concentration of the picture in an effective picture field 
only by making development speed late according to the image formation equipment of a claim 5 
for example, make high bias applied voltage to this latent-image support, or [ raising the 
electrification potential of a latent-image support ] Or since light exposure to this latent-image 
support by the exposure means is not made high, the load concerning this latent-image support 
can be reduced, and degradation of this latent-image support can be prevented. 
[0089] Especially, according to the image formation equipment of a claim 6, it is checked whether 
picture nonuniformity has been canceled by the toner supply performed previously by performing 
toner supply to a developer based on the concentration of the patch picture established near 
the point of the record material in the conveyance direction, and detecting the concentration of 
the patch picture formed near the back end section in this direction after that. And when picture 
nonuniformity is not canceled, a toner is again supplied at this time. For this reason, when the 
toner concentration of a developer falls, a toner will be supplied certainly, and the fall of picture 
concentration can be prevented certainly. 

[0090] Moreover, since toner supply to a developer will be immediately performed at the time if 
the picture concentration of an effective picture falls even if an effective picture forms 
especially according to the image formation equipment of a claim 7, it can prevent that the fall of 
picture concentration arises in an effective picture. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Explanatory drawing showing the outline composition of the developer in the printer 
concerning the operation gestalt 1. 

[Drawing 2] The graph which shows the relation between **** number of sheets and solid 
picture concentration. 

[Drawing 3] The graph which shows the relation between recording paper latent-image potential 
and picture concentration. 

[Drawing 4] The graph which shows the relation between development speed and picture 
concentration. 

[Drawing 5] Explanatory drawing showing the outline composition of the printer concerning the 
operation gestalt 1. 

[Drawing 6] Explanatory drawing simplifying and showing the developer of the printer concerning 
the operation gestalt 1. 

[Drawing 7] Explanatory drawing showing the elevator style of the development head of this 
developer. 

[Drawing 8] The block diagram showing the control system of the printer concerning the 
operation gestalt 1. 

[Drawing 9] The flow chart which shows control of the printer concerning the operation gestalt 1. 

[Drawing 10] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 1 to development 

[Drawing 11] The flow chart which shows control concerning concentration detection of the 
printer concerning the operation gestalt 1. 

[Drawing 12] The flow chart which shows control of toner supply operation of the printer 
concerning the operation gestalt 1. 

[Drawing 13] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 2 to development 

[Drawing 14] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 3 to development 

[Drawing 15] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 4 to development 

[Drawing 16] Explanatory drawing showing the recording paper with which the print was made by 
the printer concerning the operation gestalt 5. 

[Drawing 17] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 5 to development 

[Drawing 18] The flow chart which shows the development of the printer concerning the 
operation gestalt 5, and control of concentration detection. 

[Drawing 19] Explanatory drawing showing the outline composition of the developer in the printer 
concerning the operation gestalt 6. 

[Drawing 20] Explanatory drawing showing the recording paper with which the print was made by 
the printer concerning the operation gestalt 6. 
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rDrawing 21] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 6 to development 

[Drawing 22] The flow chart which shows control concerning concentration detection of this 
printer. 

[ Drawing 23 </A>] The flow chart which shows control of the toner supply equipment of this 
printer. 

[Description of Notations] 

I Printer Control Section 
10 Developer 

II Clamp Drum 

21 Photo Conductor Drum 

60 Development Head 

61 Suction Pump 

64 Developer Tank 

65 Developer Delivery Pipe 

66 Developer Recovery Pipe 
71 Recording Paper 

80 Free Passage Pipe 

81 Recirculation Valve 

82 Churning Valve 

83 Toner 

84 Toner Bottle 

85 Toner Supply Pipe 

86 Toner Extra Feed Valve 

87 Concentration Detection Sensor 
100 LP Control Circuit 

110 Control Circuit for Electrification 
120 Bias Control Circuit 
130 Rotational-Speed Control Circuit 
140 Negative Pressure Control Circuit 



[Translation done.] 
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[Date of issue] October 31, Heisei 13 (2001. 10.31) 
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[Filing Number] Japanese Patent Application No. 7-292078. 
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[Procedure revision] 

[Filing Date] February 1, Heisei 13 (2001. 2.1) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Whole sentence. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Document Name] Specification. 

[Title of the Invention] Image formation equipment 

[Claim(s)] 

[Claim 1] A conveyance means to convey record material, 

Latent-image means forming which forms a latent image in the front face of the aforementioned 
record material, 

The developer which develops a latent image using a developer and forms a toner image in the 
aforementioned record material, 

The developer tank which supplies a developer to the aforementioned developer, 

Toner supply equipment which supplies a toner to the aforementioned developer tank, 

A patch image formation means to form the patch picture for picture concentration detection in 

the patch section field prepared outside the effective picture field in the aforementioned record 

material, 

A picture concentration detection means to detect the picture concentration of the patch 
picture on the aforementioned record material formed of this patch image formation means, 
In image formation equipment equipped with the amount control means of toner supply by which 
the aforementioned toner supply equipment controls the amount of supply of the toner supplied 
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to the developer in the aforementioned developer tank based on the detection result by the 
aforementioned picture concentration detection means 

[mage formation equipment characterized by constituting so that the picture concentration of 
the aforementioned patch picture may turn into high concentration from the picture 
concentration of the effective picture formed in the aforementioned effective picture field in the 
aforementioned patch image formation means, and both **** conditions may be changed. 
[Claim 2] In the image formation equipment of a claim 1 

Image formation equipment characterized by having constituted the above-mentioned latent- 
image means forming using the latent-image support, and constituting the patch section field 
outside the above-mentioned effective picture field in this latent-image support so that you may 
make it charged in electrification potential higher than the aforementioned effective picture field. 

[Claim 3] In the image formation equipment of a claim 1 

Image formation equipment characterized by constituting so that the bias potential when 
constituting the above-mentioned latent-image means forming using a latent-image support, and 
imprinting the latent image of the patch section field outside the above-mentioned effective 
picture field in this latent-image support to the above-mentioned record material may become 
higher than the latent-image imprint bias potential when imprinting the latent image of the 
aforementioned effective picture field to the aforementioned record material. 
[Claim 4] In the image formation equipment of a claim 1 

Image formation equipment characterized by having constituted the above-mentioned latent- 
image means forming using the exposure means, and constituting so that it may be formed with 
light exposure higher than the light exposure which forms the latent image from which the 
above-mentioned patch latent image serves as the highest picture concentration of the effective 
picture formed in the above-mentioned effective picture field. 
[Claim 5] In the image formation equipment of a claim 1 

Image formation equipment characterized by constituting so that it may become later than the 
development speed when developing the latent image formed in the above-mentioned effective 
picture field in the development speed when developing the above-mentioned patch latent-image 
portion for the above-mentioned conveyance means. 
[Claim 6] In claims 2, 3, and 4 or the image formation equipment of 5 

Image formation equipment characterized by forming [ near / near the back end section near the 
point of the above-mentioned record material / in the conveyance direction ] the above- 
mentioned patch picture, respectively. 
[Claim 7] In the image formation equipment of a claim 5 

Image formation equipment characterized by forming [ to / near the back end section / from / 
near the point of the above-mentioned record material in the conveyance direction ] / the 
above-mentioned patch picture without a break. 
[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to image formation 
equipments, such as a copying machine, facsimile, and a printer, detects in detail the picture 
concentration of the picture formed in record material, and relates to the image formation 
equipment which performs toner supply to a developer based on the result. 
[0002] 

[Description of the Prior Art] As conventional image formation equipment, it has a conveyance 
means to convey record material, and a development means to develop a latent image using a 
developer, and what forms a toner image in a record material front face is known. In this image 
formation equipment, development operation follows on being continued, the toner in a developer 
is consumed, and the fall of the toner concentration of a developer arises. A fall of toner 
concentration begins to produce nonuniformity in the picture first formed in record material. And 
if toner concentration falls further, the fall of concentration will arise in the picture formed in 
record material. Therefore, in order to prevent deterioration of the quality of image 
accompanying the fall of the applied toner concentration, before deterioration of quality of image 
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arises, you have to supply a toner into a developer. 

[00Q3]'Then, rf a picture concentration detection means detects that the picture concentration 
of the picture formed in record material fell, toner supply equipment supplies a toner to the 
developer in a developer tank, and the image formation equipment with which it was made for the 
toner concentration of a developer not to fall too much is known (refer to JP,62-144184,A). 
According to this equipment, it can prevent that the picture concentration of the picture by 
which the fall of the toner concentration of a developer advances further and is formed in record 
material falls further. 
[0004] 

[Problem(s) to be Solved by the Invention] However, this equipment detects the fall of the 
already generated picture concentration, and supplies a toner after that Therefore, the picture 
concentration fall of a picture in which the toner concentration of a developer is fallen namely, 
formed cannot be prevented by detecting that the developer changed into the state of being 
easy to generate the fall of picture concentration before picture concentration actually falls, and 
supplying a toner to a developer in the stage. Therefore, with this equipment, since toner supply 
is performed after the concentration fall of a picture already occurs, when the toner 
concentration of a developer falls, generating of the picture nonuniformity produced in advance 
of the fall of picture concentration cannot be prevented. 

[0005] Then, previously, by being high concentration, forming the patch picture for picture 
concentration detection in the outside of the aforementioned effective picture field, and 
detecting the picture concentration fall of this patch picture rather than the highest picture 
concentration of the effective picture formed in the effective picture field of record material, 
these people have proposed the image formation equipment which supplied the toner, before the 
concentration of the effective picture in the aforementioned effective picture field falls. And this 
invention materializes this further. 

[0006] this invention is made in view of the above point The purpose is in offering the image 
formation equipment which can prevent generating of the picture nonuniformity which can 
prevent the fall of picture concentration and is produced in advance of the fall of picture 
concentration by detecting that the developer changed into the state of being easy to generate 
the fall of picture concentration, before the fall of picture concentration occurs, and supplying a 
toner to a developer based on this detection. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image 
formation equipment of a claim 1 A conveyance means to convey record material, and the 
latent-image means forming which forms a latent image in the front face of the aforementioned 
record material, The developer which develops a latent image using a developer and forms a 
toner image in the aforementioned record material, The developer tank which supplies a 
developer to the aforementioned developer, and the toner supply equipment which supplies a 
toner to the aforementioned developer tank, A patch image formation means to form the patch 
picture for picture concentration detection in the patch section field prepared outside the 
effective picture field in the aforementioned record material, A picture concentration detection 
means to detect the picture concentration of the patch picture on the aforementioned record 
material formed of this patch image formation means, In image formation equipment equipped 
with the amount control means of toner supply by which the aforementioned toner supply 
equipment controls the amount of supply of the toner supplied to the developer in the 
aforementioned developer tank based on the detection result by the aforementioned picture 
concentration detection means It is characterized by constituting so that both **** conditions 
may be changed so that the picture concentration of the aforementioned patch picture may turn 
into high concentration from the picture concentration of the effective picture formed in the 
aforementioned effective picture field in the aforementioned patch image formation means. 
[0008] Moreover, the image formation equipment of a claim 2 is characterized by having 
constituted the above-mentioned latent-image means forming using the latent-image support, 
and constituting the patch section field outside the above-mentioned effective picture field in 
this latent-image support so that you may make it charged in electrification potential higher than 
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the aforementioned effective picture field in the image formation equipment of a claim 1. 
[0009] -Moreover, the image formation equipment of a claim 3 is set to the image formation 
equipment of a claim 1. The above-mentioned latent-image means forming is constituted using a 
latent-image support, and can be set to this latent-image support. It is characterized by 
constituting so that the bias potential when imprinting the latent image of the patch section field 
outside the above-mentioned effective picture field to the above-mentioned record material may 
become higher than the latent-image imprint bias potential when imprinting the latent image of 
the aforementioned effective picture field to the aforementioned record material. 
[001 0] Moreover, the image formation equipment of a claim 4 is characterized by having 
constituted the above-mentioned latent-image means forming using the exposure means, and 
the above-mentioned patch latent image constituting so that it may be formed with light 
exposure higher than the light exposure which forms the latent image used as the highest picture 
concentration of the effective picture formed in the above-mentioned effective picture field in 
the image formation equipment of a claim 1. 

[0011] Moreover, the image formation equipment of a claim 5 is characterized by constituting so 
that it may become later than the development speed when developing the latent image formed 
in the above-mentioned effective picture field in the development speed when developing the 
above-mentioned patch latent-image portion for the above-mentioned conveyance means in the 
image formation equipment of a claim 1. 

[0012] Moreover, the image formation equipment of a claim 6 is characterized by forming 
[ near / near the back end section near the point of the above-mentioned record material / in 
the conveyance direction ] the above-mentioned patch picture, respectively in claims 2, 3, and 4 
or the image formation equipment of 5. 

[0013] Moreover, the image formation equipment of a claim 7 is characterized by forming [ to / 
near the back end section / from / near the point of the above-mentioned record material in the 
conveyance direction ] / the above-mentioned patch picture without a break in the image 
formation equipment of a claim 5. 

[0014] And in a claim 1 or the image formation equipment of 7, a picture concentration detection 
means detects the picture concentration of the patch section picture formed on different **** 
conditions from the **** conditions of the aforementioned effective picture which serves as 
high concentration from the highest concentration of the effective picture formed in an effective 
picture field. And it detects having changed into the state of being easy to generate the fall of 
this picture concentration, before the concentration of an effective picture actually falls by this 
detection. Moreover, based on the detection result by the aforementioned picture concentration 
detection means, toner supply equipment supplies a toner to a developer tank. For this reason, 
while being able to prevent the fall of an effective picture, generating of the picture 
nonuniformity in the effective picture field produced in advance of the fall of the picture 
concentration of an effective picture can be prevented. Hereafter, the starting operation is 
explained using drawing 2. 

[001 5] Drawing 2 is a graph which shows image formation number of sheets, picture 
concentration, and a relation, and shows the relation of image formation number of sheets and 
picture concentration, and ultimate lines b show the relation of the image formation number of 
sheets and picture concentration in a patch section picture. [ in / an effective picture / in 
ultimate lines a ] In this equipment, even if toner concentration falls until n1 sheet image 
formation which is fixed number of sheets will be performed as ultimate lines a show if it is 
beyond a value with early toner concentration, the concentration of an effective picture will not 
fall. If image formation is further made from n1 sheet, the toner concentration of a developer will 
fall further and the picture concentration of an effective picture will begin to fall. Then, with 
conventional equipment, when image formation number of sheets is n2 sheet, the fall of this 
picture concentration is detected, and the toner is supplied to the developer. However, in 
advance of the fall of this picture concentration, nonuniformity has arisen in the effective picture 
in which the record material after n3 sheet image formation (field A) is formed, and generating of 
this picture nonuniformity was not able to be detected with conventional equipment. 
[0016] Then, with a claim 1 or the image formation equipment of 7, a patch section picture with 
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concentration higher than the effective picture formed in an effective picture field is formed in a 
patch section- field, the picture concentration of a patch section picture is detected, and toner 
supply to a developer is performed based on the detection value. Namely, as shown in ultimate 
lines b, the concentration fall of a patch section picture is n3 sheet generated [ nonuniformity 
begins to arise in an effective picture ] at the former n4 sheet time. Then, with this equipment, 
the fall of the picture concentration of the starting patch section picture is detected with a 
picture concentration detection means, and toner supply to a developer is performed at this 
time. Therefore, with this equipment, a toner will be supplied for nonuniformity to a developer in 
advance of an effective picture generating. But also about the patch section picture, before the 
fall of picture concentration arises, it set [ former / n5 sheet ] after that (field B), and 
nonuniformity has n4 sheet arisen. However, a patch section picture does not pose a problem, 
even if it is chiefly used only for detection of picture concentration and nonuniformity arises. 
[0017] Moreover, drawing 3 is a graph which shows the relation between the latent-image 
potential of record material, and picture concentration, the vertical axis shows picture 
concentration and the horizontal axis shows latent-image potential, respectively. When according 
to this graph picture concentration becomes high and becomes a certain amount of latent-image 
potential so that the latent-image potential on record material becomes high, it turns out that it 
is the property which picture concentration will not go up any more. What is necessary is here, 
just to set latent-image potential of p1 and a patch picture to p2 for the latent-image potential 
of an effective picture, in order to form the picture concentration of a patch picture so that it 
may become high concentration from the highest picture concentration of an effective picture. 
By changing **** conditions by the effective picture and the patch picture, thus, the picture 
concentration d1 and d2 at this time Since it corresponds to the ultimate lines a and b of 
drawing 2, respectively, when toner concentration falls, the concentration fall of a patch picture 
with high solid picture concentration will arise a little early than the concentration fall of an 
effective picture by making latent-image potential p2 of a patch picture into high potential rather 
than the latent-image potential p1 of an effective picture. Therefore, by detecting the 
concentration fall of a patch picture with a concentration detection means, before picture 
nonuniformity occurs, the fall of toner concentration is detectable. 

[0018] Especially, it sets to the image formation equipment of a claim 2, and the aforementioned 
latent-image support is electrified so that the portion which forms the latent image for patch 
pictures on a latent-image support may serve as electrification potential higher than the portion 
which forms the effective picture formed in an effective picture field. And the latent image and 
patch latent image of an effective picture are formed in each of these portions, latent-image 
imprint bias is impressed to the aforementioned latent-image support, and the latent image on 
this latent-image support is imprinted on record material. Thereby, if the latent image on the 
aforementioned record material is developed by the developer, as compared with the highest 
picture concentration of the effective picture formed in an effective picture field, the picture 
concentration of a patch picture will be formed by high concentration. 

[0019] Especially, the latent-image imprint bias which imprints a latent image from the above- 
mentioned latent-image support to the above-mentioned record material in the image formation 
equipment of a claim 3 is impressed so that the imprint bias of a patch picture may become high 
rather than the imprint bias of the effective picture formed in an effective picture field. Thereby, 
if the latent image on the aforementioned record material is developed by the developer, as 
compared with the highest picture concentration of the effective picture formed in the 
aforementioned effective picture field, the picture concentration of a patch picture will be 
formed by high concentration. 

[0020] It exposes to the aforementioned latent-image support with light exposure to which the 
above-mentioned exposure means becomes higher than light exposure in case the patch latent 
image formed in the above-mentioned latent-image support forms the latent image used as the 
highest picture concentration of the effective picture formed in the above-mentioned effective 
picture field in the image formation equipment of a claim 4 especially. By developing the latent 
image formed of this exposure by the above-mentioned developer, the picture concentration of a 
patch picture is formed by high concentration as compared with the highest picture 
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concentration of the effective picture formed in the aforementioned effective picture field. 
[0021] 'Moreover, drawing 4 is a graph which shows the relation between the development speed 
of record material, and picture concentration, the vertical axis shows picture concentration and 
the horizontal axis shows the development speed of record material, respectively. When 
according to this graph picture concentration becomes high and becomes late to a certain 
amount of speed so that the development speed of record material becomes slow, it turns out 
that it is the property picture concentration becomes less deeper [ a property ] than it. What is 
necessary is here, just to set development speed of v1 and a patch picture to v2 for the 
development speed of an effective picture, in order to form the picture concentration of a patch 
picture so that it may become high concentration from the highest picture concentration of an 
effective picture. By changing **** conditions by the effective picture and the patch picture, 
thus, the picture concentration d1 and d2 at this time Since it corresponds to the ultimate lines 
a and b of drawing 2, respectively, when toner concentration falls, the concentration fall of a 
patch picture with high solid picture concentration will arise a little early than the concentration 
fall of an effective picture by making development speed v2 of a patch picture later than the 
development speed v1 of an effective picture. Therefore, by detecting the concentration fall of a 
patch picture with a concentration detection means, before picture nonuniformity occurs, the fall 
of toner concentration is detectable. 

[0022] Then, in the image-formation equipment of a claim 5, it is conveying the above-mentioned 
record material so that the development speed when developing the above-mentioned patch 
latent image rather than the development speed when developing the latent image by which the 
above-mentioned conveyance means was formed in the effective picture field may become slow, 
and the picture concentration of the above-mentioned patch picture is especially formed by high 
concentration rather than the highest picture concentration of the picture formed in the 
aforementioned effective picture field. 

[0023] Moreover, in the image formation equipment of a claim 6, a picture concentration 
detection means detects especially the picture concentration in the patch picture formed near 
the point of the record material in the conveyance direction. And based on this detection result, 
toner supply equipment supplies a toner to the developer in a developer tank. Then, it is checked 
whether the fall of picture concentration has been canceled by the toner supply which the 
aforementioned picture concentration detection means detected the picture concentration of 
the patch picture formed near the back end section in the conveyance direction of record 
material, and was previously performed by the developer by which this toner was supplied. And 
when the fall of picture concentration is not canceled, a toner is again supplied to a developer at 
this time. 

[0024] Moreover, in the image formation equipment of a claim 7, a picture concentration 
detection means detects especially the picture concentration in the patch picture formed [ to / 
near the back end section / from / near the point of the record material in the conveyance 
direction ] / without a break And based on this detection result, toner supply equipment 
supplies a toner to the developer in a developer tank. Therefore, if picture concentration will fall 
even if an effective picture forms, toner supply to a developer will be immediately performed at 
the time. 
[0025] 

[Embodiments of the Invention] [Operation gestalt 1] The 1st operation gestalt which applied 
this invention to the color printer which is wet image formation equipment hereafter is explained. 
Drawing 5 is the front view showing the outline composition of the color printer concerning this 
operation gestalt. The electrostatic recording paper (henceforth the recording paper) 71 as 
record material carries out a recording surface outside, and is rolled in the shape of a roll, and 
the main part of a printer is equipped with it by the paper tube electrode holder which is not 
illustrated as a recording paper roll 70. Flat-surface section 1 1b is formed in a part of periphery 
section 11a equipped with the recording paper 71 by which recording paper roll mechanism 
appearance was carried out [ above-mentioned ] of the clamp drum 11 as a conveyance means, 
and the clamp presser foot stitch tongue 12 as a recording paper holddown member grasping the 
nose of cam of the recording paper 71 and the ejection pin 13 to which the recording paper 71 
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on flat-surface section 11b is floated when discharging the recording paper 71 are formed in the 
flat-surface section 11b. It united with each axis of rotation prepared in the clamp drum 11 
interior, and this clamp presser foot stitch tongue 12 and the ejection pin 13 were attached, and 
have projected each axis of rotation outside from the end face of the clamp drum 11. And in 
order to perform switching action of the clamp presser foot stitch tongue 12, and in-and-out 
operation of the ejection pin 13, a cam-like lever (un-illustrating) is attached in the axis end of 
each axis of rotation besides the end face of the flange of the clamp drum 11, and the pin (un- 
illustrating) which moves in the direction of the axis of rotation of the clamp drum 11 so that the 
lever of the shape of this cam may be contacted if needed is prepared in it at the side plate side 
of a printer. 

[0026] When flat-surface section 11b comes to a feed position (almost topmost part), rotation of 
the clamp drum 1 1 is made to stop first, when equipping the above-mentioned clamp drum 1 1 
with the recording paper 71. At this time, the clamp presser foot stitch tongue 12 is opened. If 
the nose of cam of the recording paper 71 is inserted in the nip section of the feed roller 74 
through the guide koro 72 and a cutter 73, the nose of cam will be detected by the paper sensor 
which is not illustrated. And the nose of cam of the recording paper 71 runs against the grade 
which carries out buckling slightly to the clamp presser foot stitch tongue 1 2. Then, if 
engagement at the lever of the shape of an above-mentioned cam of the clamp presser foot 
stitch tongue 1 2 and the above-mentioned pin by the side of the side plate of a printer will 
separate, the clamp presser foot stitch tongue 12 will close, if the clamp drum 11 rotates in the 
direction of an arrow, the recording paper 71 is held and the clamp drum 11 rotates further, the 
recording paper 71 will be twisted around the 11th page of a clamp drum. The clamp drum 11 will 
stop, if the recording paper 71 rotates to the angle twisted to predetermined length, a cutter 73 
operates, and the recording paper 71 is separated from the roll section 70 side. 
[0027] Around the above-mentioned clamp drum 11, the wet-developing equipment which 
develops the aligner which performs exposure to the photo conductor of the photo conductor 
drum 21 as an image support and the photo conductor drum 21, and the electrostatic latent 
image imprinted by the recording paper 71 using the developer with which a liquid carrier comes 
to distribute a toner is arranged. 

[0028] The above-mentioned aligner consists of the lens groups 32, such as the laser diode 
(henceforth LD) which is not illustrated, the polygon mirror 31 and its drive motor, a beam 
expander (un-illustrating), a f-theta lens, and a cylindrical lens, the 1st mirror 33, the 2nd mirror 
34, a synchronous detection mirror 35, and synchronous detection sensor 36 grade. The laser 
beam which carried out outgoing radiation from LD is reflected by the 31st page of a polygon 
mirror, through the lens group 32, it is further reflected by the 1st mirror 33 and the 2nd mirror 
34, a rat tail and the laser beam which converged reach the 21st page of a photo conductor 
drum, and, thereby, a record picture is written in on the photo conductor drum 21 as an 
electrostatic latent image. The optical path length from LD to the 21st page of a photo 
conductor drum is set up so that the diameter of a laser beam extracted by the lens group 32 
may become the minimum. With this operation gestalt, adjustment of the above-mentioned 
optical path length is aimed at by constituting LD, the polygon mirror 31, and lens group 32 grade 
from one on the base, and moving this base to the longitudinal direction of drawing 5. 
[0029] The electrostatic latent image formed in the photo conductor drum 21 of the starting 
aligner is imprinted between the clamp drums 11 to the recording paper 71, on the recording 
paper 71, the electrostatic latent image formed in the photo conductor is imprinted, and the 
electrostatic latent image formed in the photo conductor drum and the electrostatic latent image 
which has a mirror image relation are formed. The electrostatic latent image imprinted by the 
recording paper 71 is developed and formed into a visible image by the slit development head 
(henceforth a development head) 60 of wet-developing equipment with a developer 10. 
[0030] The composition of the above-mentioned wet-developing equipment is simplified, and it is 
shown in drawing 6. In addition, about this wet-developing equipment, explanation is added anew 
behind. This wet-developing equipment consists of the development head 60, a suction pump 61, 
the solenoid valve 62, a developer tank 64, a developer delivery pipe 65, and developer recovery' 
pipe 66 grade. There are five for colors (sp) specially and the above-mentioned development 
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head 60 is made by yellow (y) f a Magenta (m), cyanogen (c), black (bk), and configuration that is 
stuck to the 1*1 th page of a clamp drum, is in the state which separated about 2mm at the time 
of the clamp drum 1 1 and un-developing negatives, and is arranged at the radial. Moreover, the 
field which counters the clamp drum 11 of the development head 60 is engraved with at least 
one development slot 60a which extends in the shaft orientations of the clamp drum 11. 
[0031] Moreover, as shown in drawing 7, the cam 50 of the same configuration is formed in the 
ends of the longitudinal direction of the above-mentioned development head 60, each of that 
cam shaft 50a is synchronized with the development counter vertical-movement motor and 
chain which are not illustrated, and the rotation drive is carried out. The above-mentioned cam 
50 is the configuration which can go up and down the separate development head 60 every 1/10 
rotation. Moreover, the cam follower 52 is attached in the development head 60 in the fixed shaft 
53, and one edge of a cam follower 52 is attached so that rotation may become free around the 
rotation shaft 54 by the side of the main part of a printer. And with the spring 51 laid between 
the pin (un-illustrating) by which the koro 55 attached in other edges of a cam follower 52 
touched the peripheral face of a cam 50, and was prepared in the main part side of a printer, and 
pin 60b of the soffit section of the development head 60, with the development head 60, since 
the cam follower 52 is forced on the cam 50, the development head 60 moves up and down 
according to rotation of a cam 50. In addition, in drawing 7, the subscript of y, m, c, bk, and sp is 
given to the sign of yellow, a Magenta, cyanogen, black, and each part material that was made to 
correspond to each color of a color specially, and was prepared, respectively. 
[0032] When the nose of cam of the recording paper 71 in which the clamp drum 11 rotated in 
the direction of an arrow, and the electrostatic latent image was formed at the time of the 
development by the above-mentioned wet-developing equipment as shown in drawing 5 passes 
through an opposite position with the development head 60, Cam shaft 50a rotates only 1/10 
rotation with a drive motor (un-illustrating), the development head 60 is forced on the 11th page 
side of a clamp drum through the cam 50 fixed on the above-mentioned cam shaft 50a, and it is 
made to stick to the recording paper 71. 

[0033] And where abbreviation sealing of the development slot 60a of the development head 60 
is carried out with the recording paper 71 With a suction pump 61, the sealed development slot 
60a is made into negative pressure. When a developer 1 0 circulates through between a developer 
tank 64, the developer delivery pipe 65, the development head 60, the developer recovery pipe 
66, a suction pump 61, and a developer tank 64 A developer 10 is supplied to development slot 
60a of the development head 60, and the electrostatic latent image imprinted on the recording 
paper 71 is developed. 

[0034] And after the back end of the image formation section of the recording paper 71 passes 
through an opposite position with the development head 60, supply of a developer 10 is stopped 
by the solenoid valve 62, and the squeeze of a fixed time developer 10 is performed. After this 
squeeze is completed, a suction pump 61 is suspended, cam shaft 50a rotates only 1/10 
rotation, and the development head 60 is separated from the clamp drum 11. If the above- 
mentioned squeeze is not perfect at this time, since the developer 10 will remain at the posterior 
part of the recording paper 71, this residual liquid is completely removed by the blotter roller 41. 
Moreover, the recording paper 71 and the blotter roller 41 are dried by the fan 42. 
[0035] In order for the rest potential to remain on the recording paper 71 after the above- 
mentioned development and to prevent color mixture in the following process, electricity is 
discharged by the electric discharge scorotron 43, and a rest potential is removed. And after the 
development by all the development heads 60 is completed, the clamp drum 1 1 is driven to a 
delivery position, the clamp presser foot stitch tongue 12 opens it, the ejection pin 13 projects, 
the nose of cam of the recording paper 71 is floated from the clamp drum 11, and the recording 
paper 71 is discharged by the delivery table 77. 

[0036] Drawing 8 is the block diagram of the control system of the color printer concerning this 
operation gestalt This control system is constituted by the printer control section 1, the printer 
input section 2, the printer output section 3, a control unit 4, and the write-in section 5 as 
shown in drawing 8. 

[0037] Moreover, drawing 9 is the flow chart of control of the color printer of this operation 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi.ejje?u=http%3A%2F%2Fwww6.ipdljp... 2003/07/17 



9/21 ^— V 



gestalt the power supply of a printer turns on — having (Step S1) — initialization (initial setting) 
of the development head 60, the clamp drum 11, and the write-in section 5 of an electrostatic 
latent image is performed (Step S2) If it is in initializing the above-mentioned development head 
60, the development head home-position sensor of the printer input section 2 in drawing 8 has 
detected the home position of the development head 60 and a cam 50. Here, a home position is 
in the state where each development head 60 is descending altogether, and is in the state set up 
so that the development head 60 which next goes up may be the development head 60 of a color 
used for the 1st in an imaging process. When the power supply of a printer is turned on, the 
output of a development head home-position sensor is checked, and without operating, when the 
present position of a cam 50 is a home position, in not being a home position, the development 
counter vertical-movement motor which is driving cam shaft 50a is turned on, a cam 50 is 
operated, and it makes a cam 50 into the position of a home position. 
[0038] After initialization of the above-mentioned development head 60 is completed, 
initialization of the clamp drum 1 1 is performed. The drum home-position sensor of the printer 
input section 2 shown in drawing 8 detects the detecting element on the clamp drum 11. The 
rotation drive of the clamp drum 1 1 is carried out, and it checks that the rotation position (angle) 
of the clamp drum 1 1 can be recognized until a drum drive motor is turned on and a drum home- 
position sensor detects this detecting element on the clamp drum 11. And the motor for polygon 
mirror 31 is turned on, rotation of the polygon mirror 31 is stabilized and the power supply of LD 
drive system is turned on after that. 

[0039] Next, the clamp drum 1 1 rotates, and it has the clamp section to right above, turning on a 
feed solenoid and opening the clamp presser foot stitch tongue 12 wide by the position, the 
clamp drum 1 1 is suspended, and a printer is changed into a feed standby state (Step S3). 
[0040] Next, in the state of [ above-mentioned ] feed standby, the recording paper 71 is set to 
the clamp section of the clamp drum 11, and when a user pushes the predetermined switch of a 
control unit 4, operation which twists the recording paper 71 on the clamp drum 1 1 is started. 
When the recording paper 71 is a roll sheet, cut operation is performed, and feed operation is 
completed (step S4). 

[0041] Next, the clamp drum 1 1 continues rotation, is in the state where the recording paper 71 
was twisted, and stops in the READY position which waits for the start of write-in operation of 
an electrostatic latent image (Step S5). 

[0042] Next, when a user pushes the predetermined switch of a control unit 4, the writing and 
development of an electrostatic latent image are performed (Step S6). That is, if a user pushes 
the above-mentioned switch, the clamp drum 11 begins to rotate and Light Emitting Diode24 for 
electric discharge, a power supply for the electrification chargers 23, etc. which were arranged 
around the photo conductor drum 21 turn on. The clamp drum 11 continues rotation, and the 
detecting element on the clamp drum 11 writes in, it is detected by the starting position 
detection sensor, and the detection value is inputted into the printer control section 1. At this 
time, it writes in from the printer control section 1, and writes in the section 5, a start signal is 
outputted, and formation of the electrostatic latent image to the photo conductor drum 21 is 
started. Moreover, the power supply for an electrostatic imprint used in order that an 
electrostatic latent image may imprint on the recording paper 71 on the clamp drum 11 from the 
photo conductor drum 21 is turned on. After the formation and the electrostatic imprint of an 
electrostatic latent image for one sheet of the recording paper 71 are completed by the above 
operation, the power supply for the electrification chargers 23 and the power supply for an 
electrostatic imprint are turned off, and electrostatic latent-image formation operation is 
completed. 

[0043] The nose of cam of the electrostatic latent image on the recording paper 71 is coming 
until just before the photo conductor drum 21, when the above-mentioned electrostatic latent- 
image formation operation is completed, and the clamp section of the clamp drum 11 is sent to 
the position of the development head 60 by continuing rotation of the clamp drum 11. When the 
development head (henceforth an active development head) used among the development heads 
60 which have five comes to the development head elevation position between the clamp section 
on the recording paper 71, and the point of an electrostatic latent image, the drive motor of cam 
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shaft 50a is turned on, and an active development head is raised. In addition, how to make the 
clamp drum 1 1 suspend and to wait for elevation of an active development head, and the method 
of raising an active development head, without stopping the clamp drum 11 can be considered at 
this time. It is satisfactory, even if it raises an active development head, without stopping the 
clamp drum 11, when this method can be chosen by the ability of the distance between the 
clamp section on the recording paper 71, and the point of an electrostatic latent image to fully 
be taken, for example, sufficient distance can be taken. 

[0044] If elevation of the above-mentioned active development head is completed, the 
development counter vertical-movement motor which carries out the rotation drive of the cam 
shaft 50a will be suspended. And the clamp drum 1 1 is rotated and the pump 61 and solenoid 
valve 62 corresponding to the active development head which went up are turned on. A 
developer 1 0 is supplied to development slot 60a in an active development head by starting 
operation, and development is started. And a blower fan 42 is turned on with a development 
start. The clamp section of the recording paper 71 arrives at the position of the electric 
discharge scorotron 43, and turns on the power supply for recording paper electric discharge 
which it is at the attainment time and is a power supply of the electric discharge scorotron 43 as 
development is continued. 

[0045] When development was completed, and a solenoid valve 62 is turned off, developers 10 
are collected and it finished collecting, a pump 61 is suspended, and an active development head 
is dropped. And if the clamp section of the recording paper 71 arrives at the position of the 
electric discharge scorotron 43 once again, the power supply for recording paper electric 
discharge and a blower fan 42 are turned off. 

[0046] After the writing and development of an electrostatic latent image to the 1st amorous 
glance are completed, the clamp drum 11 is in recording paper discharge operation as it is, when 
rotation is continued, the writing and development of an electrostatic latent image corresponding 
to the following color are started and the writing and development of an electrostatic latent 
image of the number of times of predetermined are completed (Step S7). 
[0047] An eccrisis solenoid is turned on in the position where the clamp section passed over 
right above, the clamp presser foot stitch tongue 1 2 is opened wide in an eccrisis position, and 
the above-mentioned recording paper eccrisis operation is performed by continuing rotation of 
the clamp drum 11 as it is (Step S8). Then, the clamp drum 1 1 continues rotation and stops like 
the initial-setting back in a feed position. 

[0048] In control of the above printer, in order for the rotational speed of the clamp drum 1 1 at 
the time of the writing of an electrostatic latent image and development to shorten the print 
operating time since it can make it rotate at arbitrary speed at the time of others although 
process conditions receive restrictions, it is effective at the times other than the time of the 
writing of an electrostatic latent image, and development to rotate the clamp drum 11 at an early 
speed. Moreover, when the rotational speed of the clamp drum 11 at the time of the writing of an 
electrostatic latent image and development can be made in agreement, the print operating time 
can be shortened also by performing the writing and development of an electrostatic latent 
image simultaneously. In this case, when raising an active development head, the clamp drum 1 1 
is not stopped, and write-in operation and development operation of an electrostatic latent 
image are performed by the same circumference. 

[0049] In the equipment explaining the outline of the above composition and operation, if a print 
is repeated, when the toner in a developer tank 64 is consumed and the toner concentration of a 
developer 10 falls, nonuniformity will arise in the picture (toner image) formed in the recording 
paper 71, or the picture concentration of this picture will fall. Then, so that the concentration of 
the patch picture for picture concentration detection formed in the outside of the effective 
picture field of the recording paper 71 may turn into high concentration from the highest 
concentration of the picture formed in this effective picture field with this operation gestalt This 
patch picture was formed, it prepared with the toner supply equipment which supplies a toner to 
the developer in a developer tank 64 based on the detection result obtained by picture 
concentration detection means to detect the concentration of this patch picture, and this 
picture concentration detection means, and deterioration of the starting picture quality is 
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prevented. Moreover, in order to apply to equipment equipped with a picture concentration 
detection means and toner supply equipment also about the developer which explained the 
outline previously, it has the composition except having been shown previously. Hereafter, these 
points are explained. 

[0050] Drawing 1 is explanatory drawing showing the composition of this developer in detail. 
Although it is as above-mentioned that this developer is equipped with the development head 60, 
a suction pump 61, a developer tank 64, the developer delivery pipe 65, and the developer 
recovery pipe 66 It adds to it The inside of the developer delivery pipe 65 and the developer 
recovery pipe 66 the electromagnetism prepared in a part for the connection of the free passage 
pipe 80 and the developer delivery pipe 65 open for free passage, and the free passage pipe 80 - 
- the electromagnetism prepared in a part for the connection of the recirculation valve 81 and 
the developer recovery pipe 66 which consist of a cross valve, and the free passage pipe 80 — 
it has the churning valve 82 grade which consists of a cross valve Moreover, to the free passage 
pipe 80, the end section of the toner supply pipe 85 is open for free passage, and the other end 
of this toner supply pipe 85 is open for free passage in the toner bottle 84 by which the toner 83 
for supply was stored in the interior. Moreover, the toner extra feed valve 86 which consists of a 
solenoid valve is formed in the portion which results from the toner bottle 84 of this toner supply 
pipe 85 to the free passage pipe 85. 

[0051] Moreover, near the recording paper 71 in the state where the latent image was developed 
by the development head 60 conveyed by the clamp drum 11, the concentration of the picture 
developed by this transfer paper 71 is detected, and the concentration detection sensor 87 as a 
picture concentration detection means which inputs the detection result into the printer control 
section 1 is formed. In addition, in the above explanation, the printer control section 1 is 
equivalent to the amount control means of toner supply. Moreover, a pump 61, a recirculation 
valve 81, the free passage pipe 80, the churning valve 82, a toner bottle 84, the toner supply pipe 
85, and the toner extra feed valve 86 constitute the toner supply equipment which supplies a 
toner to a developer tank 64. 

[0052] Moreover, the LD control circuit 100 which adjusts the exposure quantity of light of 
Above LD and the control circuit 110 for electrification which controls the electrification 
potential of the photo conductor drum 21, The bias control circuit 120 which controls the latent- 
image imprint bias voltage from the photo conductor drum 21 to the recording paper 71 on the 
clamp drum 11, The roll control circuit 130 which controls the rotational speed of the clamp 
drum 11, and the negative pressure control circuit 140 which adjusts the negative pressure of a 
pump 61 are formed, and it can control now by the control signal from the printer control section 
1, respectively. 

[0053] Operation which detects the concentration of the picture formed in the recording paper 
71 in this equipment constituted as mentioned above, and operation whose toner supply 
equipment supplies a toner to the developer in a developer tank 64 based on the detection value 
of the applied picture concentration are explained below. Drawing 10 and drawing 11 are flow 
charts which show control with the detection of picture concentration and toner supply 
operation in this operation form, and show in detail control of Step S4 to the step S6 in control 
of the operation form previously explained using drawing 9. In addition, with this operation form, 
the latent image of negative electrification to the photo conductor drum 21 of negative 
electrification was imprinted on the recording paper 71, and the process of the so-called 
positive/positive of developing this with the toner of straight polarity is adopted. 
[0054] With this equipment, as mentioned above, if the power supply of a printer is turned on, the 
development head 60 and a clamp drum will be initialized and feeding will be made by the printer 
which changed into the feed standby state. Hereafter, it explains according to drawing 10. If feed 
operation will finish, it will be in ready state and **** is started (Step S101), the above- 
mentioned printer control section 1 will control the above-mentioned bias control circuit 120 to 
impress latent-image imprint bias to the photo conductor drum 21 (Step S102). Next, the above- 
mentioned control circuit 110 for electrification is controlled, and the effective picture field in 
the photo conductor drum 21 is electrified (Step S103). Next, the above-mentioned LD control 
circuit 100 is controlled, and the picture section is exposed. And the photo conductor drum 21 is 
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in the state where latent-image imprint bias predetermined in between the clamp drums 1 1 was 
impressed, carries out follower rotation with rotation of the clamp drum 11, and imprints a latent 
image on the recording paper 71 twisted around the clamp drum 11 (Step S104). Here, it 
distinguishes whether the latent image of the effective picture section was imprinted by the 
recording paper 71 in Step S105, and if the imprint is not completed and it has returned and 
ended to Step S104, exposure will be turned OFF at the following step S106. And the printer 
control section 1 controls the control circuit 110 for electrification by Step S107, and switches 
the amount of electrifications at it 

[0055] The development process adopted with this operation gestalt here Since the latent-image 
potential which was the process of a positive/positive, and was imprinted by the recording paper 
71 when the amount of electrifications of the photo conductor drum 21 was made to increase 
also becomes high The control circuit 110 for electrification is controlled to electrify the patch 
latent-image formation field of the above-mentioned photo conductor drum 21 in the amount of 
electrifications to which the concentration of the patch picture for picture concentration 
detection becomes higher than the highest concentration of the effective picture section. When 
the direction of a patch picture with high solid picture concentration produces the picture 
concentration fall by toner concentration fall early and detects the concentration of this patch 
picture by the concentration detection sensor 87 rather than the picture of the effective picture 
section by this, before picture nonuniformity occurs, the fall of toner concentration is detectable. 

[0056] And the patch latent image formed on the photo conductor drum 21 charged as 
mentioned above is imprinted on the recording paper 71. Here, it distinguishes whether the 
imprint of a patch latent image was completed in Step S1 09, and if the imprint is not completed 
and it has returned and ended to Step S108, impression of electrification and latent-image 
imprint bias will be turned OFF at the following step S1 10. And the step S111 by which 
development is started. In addition, it is as having explained previously concrete operation for 
developing this electrostatic latent image. 

[0057] In addition, the distance from the effective picture section to the patch picture section is 
decided by distance with the imprint section to the switching time and the electrification 
charger, and the recording paper 71 of the amount of electrifications. When it sets up so that 
distance with the imprint section to the switching time and the electrification charger, and the 
recording paper 71 of the amount of electrifications may be brought close since the amount of 
electrifications is changed with this operation gestalt after the imprint of the effective picture 
section is completed, the distance from the effective picture section to the patch picture 
section becomes near, and is desirable. 

[0058] Next, if development operation in drawing 11 is started (Step S1 11), the above-mentioned 
concentration detection sensor 87 will detect the picture concentration of the patch picture 
formed in the outside of the effective picture field of the above-mentioned recording paper 71 
(Step S112). And this detection result is inputted into the printer control section 1, and 
distinguishes whether it is below this normal concentration as compared with the normal 
concentration beforehand set up in the printer control section 1 (Step S113). And with normal 
concentration [ below ], toner supply operation mentioned later is performed and the toner of a 
complement is supplied in a developer tank 64 (Step S1 14). On the other hand, if the 
concentration in a patch picture is over normal concentration, toner supply operation will not be 
performed. And in the next recording paper discharge operation (Step S115), the recording paper 
is discharged and a series of operation is completed. 

[0059] Next, toner supply equipment explains concrete operation which supplies a toner to the 
developer in a developer tank 64. Drawing 12 is a flow chart which shows control of toner supply 
operation, and shows control of Step S114 of drawing 1 1 in detail. It faces supplying a toner, and 
first the printer control section 1 sets energization to a recirculation valve 81 to OFF, and this 
valve 81 is made into the state where the free passage pipe 80 is open for free passage the 
developer tank 64 side of the developer delivery pipe 65 (Step S201). Next, the printer control 
section 1 considers as the state where the free passage pipe 80 was opened for free passage 
the developer tank 64 side of the developer recovery pipe 66, by setting energization to the 
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churning valve 82 to ON (Step S202). The circuit of a developer again reached [ from a 
developer tank 64 ] to a developer tank 64 by starting control through a recirculation valve 81 , 
the free passage pipe 80, the churning valve 82, and the developer recovery pipe 66 with which 
the pump 61 was formed is formed. 

[0060] Where the starting circuit is formed, the printer control unit 1 makes a pump 61 drive, and 
generates negative pressure in this passage (Step S203). In addition, this negative pressure is 
adjusted by the negative pressure control circuit mentioned above. When it does so, the 
developer in the development tank 64 will circulate through the inside of this circuit with the 
adjusted negative pressure, and the toner distributed to a developer will be agitated (Step S204). 
Furthermore, after negative pressure has occurred in the circuit, the printer control section 1 is 
taken as the state where the toner bottle 84 and the free passage pipe 80 were opened for free 
passage, by setting energization to the toner extra feed valve 86 to ON (Step S205). The toner 
in a toner bottle 84 is sucked out by negative pressure, and is supplied to a developer tank 64 by 
this through the free passage pipe 80, the churning valve 82, and the developer recovery pipe 66 
(Step S206). The printer control section 1 stops supply of the toner from a toner bottle 84 after 
that as a state where the toner bottle (Step S207) 84 and the free passage pipe 80 were cut in 
turning off the energization to the toner extra feed valve 86. In this state, making the between 
pump 61 drive for a while is continued, while agitating by circulating a developer all over a circuit 
and turning off the energization to the churning valve 82 after that (Step S208), the energization 
to a pump 61 is turned off and toner (Step S209) supply is completed. 
[0061] [Operation form 2] The 2nd operation form which applied this invention to the color 
printer which is image formation equipment hereafter is explained. The fundamental composition 
of this operation form is the same as the operation form 1, and the difference is replaced with 
the method of controlling the amount of electrifications to the photo conductor drum 21 
according the **** conditions for making picture concentration of the above-mentioned patch 
picture into high concentration rather than the highest picture concentration in an effective 
picture field to the electrification charger 23, and is in the point of using the method of 
controlling the latent-image imprint bias to the photo conductor drum 21. Then, hereafter, the 
latent-image imprint bias control to the photo conductor drum 21 is explained, and explanation of 
other portions is omitted. In addition, a development process is the so-called process of the 
negative/positive which imprints the latent image of negative electrification on the recording 
paper 71 using the photo conductor drum 21 of right electrification, and is developed with the 
toner of straight polarity. 

[0062] Drawing 13 is a flow chart which shows control from a **** start to a development end. 
In addition, operation other than operation shown in drawing 13 which adds explanation below is 
the same as operation of the operation form 1 previously explained using drawing 9. Like the 
operation form 1, if the power supply of a printer is turned on, feeding is made by the printer 
which the development head 60 and the clamp drum 1 1 were initialized, and changed into the 
feed standby state after that, **** is started (Step S301) and this printer will be in the state of 
waiting for the writing of an electrostatic latent image. Next, if a user operates the 
predetermined switch of a control unit 4, the printer control section 1 turns on latent-image 
imprint bias, and the bias control circuit 120 is controlled to impress predetermined latent-image 
imprint bias to the photo conductor drum 21 (Step S302). Next, the control circuit for 
electrification is turned on and uniform electrification of the photo conductor drum 21 is carried 
out with the electrification charger 23 (Step S303). And the picture section is exposed to the 
photo conductor drum 21 by LD. And where fixed latent-image imprint bias is impressed between 
the photo conductor drum 21 and the clamp drum 11, the photo conductor drum 21 carries out 
follower rotation, and the latent image formed on the photo conductor drum 21 is imprinted from 
the photo conductor drum 21 to the recording paper 71 (Step S304). And if it distinguishes 
whether these processings were completed at Step S305 and it is distinguished that the 
exposure about an effective picture portion and the latent-image imprint were completed, 
exposure and electrification will be turned OFF at the following step S306. 
[0063] Next, the printer control section 1 changes the bias control circuit 120 so that latent- 
image imprint bias potential of a patch picture portion may be made high (Step S307). Here, 
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latent-image potential imprinted by the recording paper 71 the forge fire which makes bias 
potential high -can be made high. Moreover, since picture concentration turns into high 
concentration so that latent-image potential is high as above-mentioned drawing 2 and drawing 3 
explained, a high-concentration picture can be acquired by making bias potential high. For this 
reason, rather than the bias potential of an effective picture, the printer control section 1 of this 
operation form has changed the bias control circuit 120 so that bias potential of a patch picture 
portion may be made high. And a patch latent image is formed on the photo conductor drum 21, 
and the patch latent image for picture concentration detection is imprinted near the recording 
paper back end section outside the effective picture field of the recording paper 71 (Step S308). 
And if it distinguishes whether this processing was completed at Step S309 and it is 
distinguished that the imprint of a patch latent image was completed, latent-image imprint bias 
will be turned OFF at the following step S310. Thus, the writing of the electrostatic latent image 
to the recording paper 71 is performed, and an electrostatic latent image is formed in the 
recording paper 71. And the development by the development head 60 grade to this electrostatic 
latent image is started (Step S31 1). Since it is the same as the operation form 1 about this 
development operation, explanation is omitted. 

[0064] In addition, the distance from the effective picture section to the patch picture section is 
decided by distance with the imprint section to the switching time and the electrification 
charger, and the recording paper 71 of latent-image imprint bias. When it sets up so that 
distance with the imprint section to the switching time and the electrification charger, and the 
recording paper 71 of latent-image imprint bias may be brought close since latent-image imprint 
bias is changed with this operation form after the imprint of the effective picture section is 
completed, the distance from the effective picture section to the patch picture section becomes 
near, and is desirable. 

[0065] [Operation form 3] The 3rd operation form which applied this invention to the color 
printer which is image formation equipment hereafter is explained. The fundamental composition 
of this operation form is the same as the operation form 2, and the difference replaces the 
method for making picture concentration of the above-mentioned patch picture into high 
concentration rather than the highest picture concentration in an effective picture field with the 
method of controlling the latent-image imprint bias to the photo conductor drum 21, and is in the 
point which is controlling the light exposure of LD to the photo conductor drum 21. Then, 
hereafter, light exposure control of LD to the photo conductor drum 21 is explained, and 
explanation of other portions is omitted. In addition, development processes are the same 
negative / positive process as the operation form 2. Drawing 14 is a flow chart which shows 
control from a **** start to a development end. In addition, operation other than operation 
shown in drawing 14 which adds explanation below is the same as operation of the operation 
form 1 previously explained using drawing 9. Like the operation form 1, if the power supply of a 
printer is turned on, feeding is made by the printer which the development head 60 and the 
clamp drum 11 were initialized, and changed into the feed standby state after that, **** is 
started (Step S401) and this printer will be in the state of waiting for the writing of an 
electrostatic latent image. Next, if a user pushes the predetermined switch of a control unit 4, 
the printer control section 1 turns on latent-image imprint bias, and the bias control circuit 120 
is controlled to impress predetermined latent-image imprint bias to the photo conductor drum 21 
(Step S402). Next, the control circuit 110 for electrification is controlled and uniform 
electrification of the photo conductor drum 21 is carried out with the electrification charger 23 
(Step S403). And the picture section is exposed to the photo conductor drum 21 by LD. And 
where fixed latent-image imprint bias is impressed between the photo conductor drum 21 and 
the clamp drum 11, when the photo conductor drum 21 carries out follower rotation, the latent 
image formed on the photo conductor drum 21 is imprinted from the photo conductor drum 21 to 
the recording paper 71 (Step S404). And if it distinguishes [ these processings or ] whether it 
ended or not at Step S405 and it is distinguished that the exposure about an effective picture 
portion and the latent-image imprint were completed, the light exposure of LD will be changed at 
the following step S406. 

[0066] Here, latent-image potential imprinted by the recording paper 71 can be made high, so 
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that the exposure quantity of light to the photo conductor drum 21 by LD is enlarged. Moreover, 
since picture concentration turns into high concentration so that latent-image potential is high 
as above-mentioned drawing 2 and drawing 3 explained, a high-concentration picture can be 
acquired by enlarging the exposure quantity of light For this reason, rather than the exposure 
quantity of light of an effective picture, the printer control section 1 of this operation gestalt has 
changed the LD control circuit 100 so that the exposure quantity of light of a patch picture 
portion may be enlarged. 

[0067] And a patch latent image is formed with the bigger exposure quantity of light than the 
exposure quantity of light when forming an effective picture on the photo conductor drum 21, 
and the patch latent image for picture concentration detection is imprinted near the recording 
paper back end section outside the effective picture field of the recording paper 71 (Step S407). 
And if it distinguishes whether this processing was completed at Step S408 and it is 
distinguished that the imprint of a patch latent image was completed, electrification, latent-image 
imprint bias, and exposure will be turned OFF at the following step S409. Thus, the writing of the 
electrostatic latent image to the recording paper 71 is performed, and an electrostatic latent 
image is formed in the recording paper 71. And the development by the development head 60 
grade to this electrostatic latent image is started (Step S410). Since it is the same as the 
operation gestalt 1 about this development operation, explanation is omitted. 
[0068] [Operation gestalt 4] The 4th operation gestalt which applied this invention to the color 
printer which is wet image formation equipment hereafter is explained. Fundamental composition 
is the same as the operation gestalt 1, the difference replaces the control for forming the picture 
concentration of a patch picture by high concentration rather than the highest picture 
concentration in an effective picture field with the method of controlling the amount of 
electrifications of the photo conductor drum 21, and this operation gestalt also has it in the point 
which controlled the rotational speed of the clamp drum 11. Then, hereafter, rotational-speed 
control of the clamp drum 1 1 is explained, and explanation of other portions is omitted. 
[0069] Drawing 15 is a flow chart which shows control from a **** start to a development end. 
tn addition, operation other than operation shown in drawing 15 which adds explanation below is 
the same as operation of the operation gestalt 1 previously explained using drawing 9. Like the 
operation form 1, if the power supply of a printer is turned on, feeding is made by the printer 
which the development head 60 and the clamp drum 11 were initialized, and changed into the 
feed standby state after that, **** is started (Step S501) and this printer will be in the state of 
waiting for the writing of an electrostatic latent image. And where predetermined latent-image 
imprint bias is impressed to the photo conductor drum 21, the electrification charger 23 is turned 
on, and the picture section is exposed by LD. And where fixed latent-image imprint bias is 
impressed between the photo conductor drum 21 and the clamp drum 11, the photo conductor 
drum 21 carries out follower rotation, and the latent image formed on the photo conductor drum 
21 is imprinted from the photo conductor drum 21 to the recording paper 71 (Step S502). And 
the effective picture section is developed (Step S503). Next, the printer control section 1 
changes the rotational-speed control circuit 130 so that rotational speed of the clamp drum 11 
may be made late (Step S504). 

[0070] Here, picture concentration can be made deep, so that development speed on the 
recording paper 71 is made late, as above-mentioned drawing 2 and drawing 4 explained. For this 
reason, the above-mentioned rotational-speed control circuit 130 is changed so that the 
development speed v2 of the above-mentioned patch picture may become slower than the 
development speed v1 of an effective picture. When toner concentration falls by use with the 
passage of time, before it produces the picture concentration fall of a patch picture early and 
picture nonuniformity occurs rather than an effective picture by this, it is made to detect the fall 
of toner concentration. 

[0071] And in Step S505, a patch latent image is developed at the development speed v2 later 
than the development speed v1 of the effective picture section. Thus, development of both the 
effective picture section and the patch picture section terminates development operation (Step 
S506). 

[0072] Since the concentration of a patch picture is formed by high concentration rather than 
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the picture concentration of an effective picture field on the recording paper 71 with which it is 
conveyed on the clamp drum 1 1 and the print is performed actually according to the above- 
mentioned operation gestalt 1 or 4, it is in the state where a patch picture tends to produce 
picture degradation in an effective picture by toner consumption with the passage of time before 
degradation of concentration nonuniformity etc. arises. And generating of a concentration fall is 
detectable by detecting such patch picture concentration by the concentration detection sensor 
87. For this reason, when the concentration fall of the patch picture section is detected based 
on this detection, a toner can be immediately supplied to this developer. Therefore, generating of 
picture degradation on an effective picture can be prevented. 

[0073] [Operation form 5] The operation form 5 which applied this invention to the printer which 
is wet image formation equipment hereafter is explained. This operation form of the operation 
form 3 and composition is the same. That is, it is the same composition as the printer shown in 
drawing 1. And the difference among both is in the formation method of the patch picture formed 
in the recording paper 71, and operation which detects this patch picture concentration. Then, 
starting operation is explained and explanation of other portions is omitted. 
[0074] Drawing 16 is explanatory drawing showing the distribution of each picture on the front 
face of the recording paper 71 in which the picture was formed with this operation gestalt 5. As 
shown in drawing 16, the patch fields A are fields other than the effective picture field B, and are 
established in two places near the back end section D near the point C in the conveyance 
direction (direction shown by the arrow in drawing 16) of the recording paper 71, and a patch 
picture is formed in each patch field, respectively. That is, with this operation gestalt 5, a patch 
picture is formed in the two above-mentioned places to the patch picture having been formed 
only in one place of the patch field A near the back end section D in the operation gestalt 1 or 4. 

[0075] In settling the position which each picture field in the front face of the recording paper 71 
occupies, it is desirable to secure the distance of the patch field A by the side of Point C and 
the effective picture field B to some extent. If there is a certain amount of distance, before 
developing the latent image in the effective picture field B, time to supply a toner to a developer 
will be secured based on the concentration of the picture detected in the patch field A by the 
side of this point C. In addition, when sufficient distance is not securable, it is desirable that 
make conveyance of the recording paper 71 by rotation of the clamp drum 1 1 stop, a toner is 
supplied to a developer between them, and it is made to develop the latent image in an effective 
picture field after that. Moreover, it is desirable to secure a certain amount of distance also 
about the distance of the effective picture field B and the patch field A by the side of the back 
end section D. 

[0076] Drawing 17 is a flow chart which shows control of image formation operation in this 
operation gestalt In addition, operation other than operation shown in drawing 17 which adds 
explanation below is the same as operation of the operation gestalt 1 previously outlined using 
drawing 9. Like other operation gestalten, if the power supply of a printer is turned on, the 
development head 60 and the clamp drum 1 1 are initialized, feeding is made by the printer which 
changed into the feed standby state after that (Step S601), and this printer will be in the state 
of waiting for the writing of an electrostatic latent image. Next, if a user operates the 
predetermined switch of a control unit 4, the printer control section 1 will turn on latent-image 
imprint bias, and will control the bias control circuit 120 to impress predetermined latent-image 
imprint bias to the photo conductor drum 21 (Step S602). And the control circuit 110 for 
electrification is controlled, the electrification charger 23 is turned on, and uniform electrification 
of the photo conductor drum 21 is carried out (Step S603). Next, the LD control circuit 100 is 
controlled for patch latent-image formation, and it changes so that the exposure quantity of light 
may be enlarged (Step S604). And a patch picture is exposed to the photo conductor drum 21 by 
LD, and a patch latent image is formed. And where fixed latent-image imprint bias is impressed 
between the photo conductor drum 21 and the clamp drum 11, when the photo conductor drum 
21 carries out follower rotation, the patch latent image formed on the photo conductor drum 21 
of the above-mentioned exposure is imprinted from the photo conductor drum 21 to the 
recording paper 71 (Step S605). And if it distinguishes whether these processings were 
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completed at Step S606 and it is distinguished that the exposure about a patch picture portion 
and the latentHmage imprint were completed, in order to form an effective picture next, the LD 
control circuit 100 is controlled, and it changes so that the exposure quantity of light may be 
returned (Step S607). And exposure of the effective picture section and the latent-image imprint 
to the record material 71 are performed at Step S608. And if it distinguishes whether these 
processings were completed at Step S609 and it is distinguished that the exposure about an 
effective picture portion and the latent-image imprint were completed, again, the LD control 
circuit 100 will be controlled for patch latent-image formation, and it will change so that the 
exposure quantity of light may be enlarged (Step S610). Here, from Step S610, since Step S612 
is the same as the above-mentioned step S604 to the step S606, it omits explanation. And if it 
is distinguished at Step S612 that the exposure about a patch picture portion and the latent- 
image imprint were completed, electrification, latent-image imprint bias impression, and exposure 
will be turned OFF (Step S613). Thus, the writing of a latent image is performed on the recording 
paper 71 in order of a patch latent image, the latent image of an effective picture, and a patch 
latent image, and a latent image is formed in the recording paper 71. And these latent images are 
developed in development head 60 grade (Step S614). Since it is the same as the operation 
gestalt 1 about this development operation, explanation is omitted. 
[0077] Drawing 18 is a flow chart which shows control with the detection of picture 
concentration and toner supply operation which are made by the above-mentioned printer 
control section 1. At Steps S701 and S702, development of the patch field A by the side of the 
recording paper 71 point C is performed. At Step S703, the concentration detection sensor 87 
detects the picture concentration of a patch picture. And if this detection value is inputted into 
the above-mentioned printer control section 1, in this printer control section 1, comparison with 
a detection value and the concentration of a convention required in order to acquire the good 
picture which is measured beforehand and memorized will be performed (Step S704). Here, with 
[ as a result of comparing / the concentration in a patch picture ] normal concentration [ more 
than ], supply of a toner will not be performed but development of the effective picture field B 
will be performed (Step S706). On the other hand, with [ the concentration in a patch picture ] 
normal concentration [ below ], as mentioned above, toner supply equipment will supply a toner 
to the developer in a developer tank 64 (Step S705), and development of the effective picture 
field B will be performed after that (Step S706). In addition, about operation which develops 
negatives to the effective picture field B, since it is the same as the operation gestalt 1, 
explanation is omitted. Moreover, the processing from the following step S707 to Step S710 
shows the processing which detects the concentration of the development of the patch field A 
near the recording paper back end section, and a patch picture, and since it is the same as that 
of processing from the above-mentioned step S702 to Step S705, this explanation is also 
omitted. And after the above processing is completed, the recording paper 71 is discharged 
(Step S711), and **** operation is terminated (Step S712). 

[0078] According to this operation gestalt 5, after carrying out toner supply to a developer based 
on the concentration of the patch field A near the point C of the recording paper 71 in the 
conveyance direction, a picture is formed in the patch field A near the back end section D of the 
recording paper 71 in the conveyance direction with the developer by which supply of this toner 
was made, and it checks whether this concentration is more than normal concentration. And with 
[ this concentration ] normal concentration [ below ], a toner is again supplied to a developer at 
the time. Thus, since it can check whether the fall of picture concentration has been canceled 
by toner supply, as compared with the above-mentioned operation gestalt 1 or 4, deterioration of 
the quality of image by the fall of toner concentration can be prevented certainly. 
[0079] [Operation gestalt 6] The operation gestalt 6 which applied this invention to the printer 
which is wet image formation equipment hereafter is explained. Drawing 19 is the front view 
showing the outline composition of the printer of this operation gestalt. The composition of this 
printer is fundamentally [ as the operation gestalt 1 ] the same. So that the difference among 
both may not prepare the object for toner supply which makes the recirculation valve 81 which 
was prepared in the printer of above-mentioned drawing 1, and the supply valve 86 open for free 
passage, and the circuit for churning but may be made by toner supply into **** The point which 
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the direct toner supply pipe 85 is opening for free passage to the developer recovery pipe 66, As 
shown -in drawing 20, it is in the point currently formed that there is no break in the back end 
section D side about the patch field A at fields other than the effective picture field B from the 
point C side in the conveyance direction (direction shown by the arrow in drawing 20) of the 
recording paper 71. 

[0080] Drawing 21 is a flow chart which shows control with the detection of picture 
concentration and toner supply operation in this operation gestalt In addition, operation other 
than operation shown in drawing 21 which adds explanation below is the same as operation of 
the operation gestalt 1 previously outlined using drawing 9. Like other operation gestalten, if the 
power supply of a printer is turned on, the development head 60 and the clamp drum 1 1 are 
initialized, feeding is made by the printer which changed into the feed standby state after that 
(Step S801), and this printer will be in the state of waiting for the writing of an electrostatic 
latent image. Next, if a user operates the predetermined switch of a control unit 4, the printer 
control section 1 will turn on latent-image imprint bias, and will control the bias control circuit 
120 to impress predetermined latent-image imprint bias to the photo conductor drum 21 (Step 
S802). And the control circuit 110 for electrification is controlled and uniform electrification of 
the photo conductor drum 21 is carried out with the electrification charger 23 (Step S803). 
[0081] Here, with this operation gestalt, since the patch field A formed in fields other than the 
effective picture field B is formed in the back end section D side without a break from the 
conveyance direction point C side of the recording paper 71 as shown in drawing 20, LD will 
expose both the patch picture section and the effective picture section during an one-line scan. 
Since it is necessary to make concentration of the patch picture section into high concentration 
as mentioned above rather than the concentration of the effective picture section, the exposure 
quantity of light of LD has been changed so that it may one-line be under scan although such a 
picture is formed, and only the patch picture section may be exposed with the big exposure 
quantity of light (Steps S804 and S805). 

[0082] In addition, although the patch picture is formed on the left of the effective picture in the 
example of illustration, you may be right-hand side. However, it is necessary to also change 
arrangement of the concentration detection sensor 87 in this case according to this. 
[0083] And the latent image formed in this way is imprinted on the recording paper 71 (Step 
S806), and it repeats until it distinguishes and carries out all line ends of whether this imprint 
carried out all line ends at Step S807. And if the imprint of a latent image is completed, all of 
electrification, latent-image imprint bias impression, and exposure will be turned OFF (Step 
S808). Thus, the writing of the latent image of a patch latent image and an effective picture is 
performed on the recording paper 71. And these latent images are developed in development 
head 60 grade (Step S809). Since it is the same as the operation gestalt 1 about this 
development operation, explanation is omitted. 

[0084] Drawing 22 is a flow chart which shows control concerning concentration detection. At 
Step S810, it distinguishes whether development operation of the above-mentioned step S809 
was completed. And if development is completed, the recording paper 71 will be discharged in 
recording paper eccrisis operation (Step S811), and a series of operation will be completed. On 
the other hand, into development, the concentration detection sensor 87 performs concentration 
detection of the above-mentioned patch picture section at Step S812. As the operation gestalt 
1 explained, this detection result is inputted into the printer control section 1, and distinguishes 
whether it is below this normal concentration as compared with the normal concentration 
beforehand set up in the printer control section 1 (Step S813). And with normal concentration 
[ below ], toner supply operation mentioned later is performed and the toner of a complement is 
supplied in a developer tank 64 (Step S814). 

[0085] Drawing 23 is a flow chart which shows control of the toner supply equipment in the 
above-mentioned step S814. When toner supply begins at Step S901, an extra feed valve 86 is 
opened and between A-B is made to open for free passage first (Step S902). Here, among 
development, negative pressure out of which the toner in a toner bottle 84 is sucked is applied, 
it is making between A-B open for free passage, and a toner is supplied into the developer in a 
developer tank 64 (Step S903). Since a toner is supplied into the distribution channel of a 
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developer at this time, negative pressure may change simultaneously with supply of a toner, and 
the flow rate ©f a developer may change in connection with this. For this reason, the printer 
control section 1 performs negative pressure control by the above-mentioned negative pressure 
control circuit 140 so that the negative pressure at the time of toner supply may not change 
(Step S904). And if the toner of a constant rate is supplied, an extra feed valve 86 will be closed 
(Step S905), and toner supply will be stopped. At this time, it returns to the negative pressure 
before toner supply by the negative pressure control circuit 140. (Step S906) Toner supply 
control is terminated. 

[0086] According to this operation gestalt, the concentration detection sensor 87 detects the 
picture concentration in the patch picture formed [ to / near the back end section / from / near 
the point of the recording paper 71 in the conveyance direction ] / without a break. And based 
on this detection result, toner supply equipment supplies a toner to the developer in the 
developer tank 64. Therefore, since toner supply to a developer will be immediately performed at 
the time if the picture concentration of an effective picture falls even if an effective picture 
forms, it can prevent that the fall of picture concentration arises in an effective picture. 
[0087] 

[Effect of the Invention] According to the image formation equipment of a claim 1 or a claim 7, 
before detecting having changed into the state of being easy to generate the fall of this picture 
concentration before the concentration of an effective picture actually falls and the picture 
concentration of an effective picture falling based on this detection, toner supply equipment 
supplies a toner to a developer tank. Therefore, after detecting the picture concentration fall of 
the already generated effective picture, as compared with equipment which performs toner 
supply in after the event, generating of the nonuniformity in the effective picture produced in 
advance of the fall of the picture concentration in the time when the toner concentration of a 
developer began to fall, and the fall of picture concentration can be prevented, and a picture can 
be formed by the always stabilized concentration. 

[0088] Especially, according to the image formation equipment of a claim 4, since the patch 
picture is formed by the exposure means, there is an advantage that the aforementioned patch 
picture can be formed also in a place like the throat outside an effective picture field during the 
usual **** operation within limits with the possible image formation on record material. 
[0089] Since the concentration of a patch picture can be especially formed by high 
concentration rather than the picture concentration of the picture in an effective picture field 
only by making development speed late according to the image formation equipment of a claim 5 
for example, make high bias applied voltage to this latent-image support, or [ raising the 
electrification potential of a latent-image support ] Or since light exposure to this latent-image 
support by the exposure means is not made high, the load concerning this latent-image support 
can be reduced, and degradation of this latent-image support can be prevented. 
[0090] Especially, according to the image formation equipment of a claim 6, it is checked whether 
picture nonuniformity has been canceled by the toner supply performed previously by performing 
toner supply to a developer based on the concentration of the patch picture established near 
the point of the record material in the conveyance direction, and detecting the concentration of 
the patch picture formed near the back end section in this direction after that And when picture 
nonuniformity is not canceled, a toner is again supplied at this time. For this reason, when the 
toner concentration of a developer falls, a toner will be supplied certainly, and the fall of picture 
concentration can be prevented certainly. 

[0091] Moreover, since toner supply to a developer will be immediately performed at the time if 
the picture concentration of an effective picture falls even if an effective picture forms 
especially according to the image formation equipment of a claim 7, it can prevent that the fall of 
picture concentration arises in an effective picture. 
[Brief Description of the Drawings] 

[Drawing 1] Explanatory drawing showing the outline composition of the developer in the printer 
concerning the operation gestalt 1. 

[Drawing 2] The graph which shows the relation between **** number of sheets and solid 
picture concentration. 
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[Drawing 3] The graph which shows the relation between recording paper latent-image potential 
and pioture concentration. 

[Drawing 4] The graph which shows the relation between development speed and picture 
concentration. 

[Drawing 5] Explanatory drawing showing the outline composition of the printer concerning the 
operation gestalt 1. 

[Drawing 6] Explanatory drawing simplifying and showing the developer of the printer concerning 
the operation gestalt 1. 

[Drawing 7] Explanatory drawing showing the elevator style of the development head of this 
developer. 

[Drawing 8] The block diagram showing the control system of the printer concerning the 
operation gestalt 1. 

[Drawing 9] The flow chart which shows control of the printer concerning the operation gestalt 1. 

[Drawing 10] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 1 to development 

[Drawing 11] The flow chart which shows control concerning concentration detection of the 
printer concerning the operation gestalt 1. 

[Drawing 12] The flow chart which shows control of toner supply operation of the printer 
concerning the operation gestalt 1. 

[Drawing 13] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 2 to development 

[Drawing 14] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 3 to development. 

[Drawing 15] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 4 to development 

[Drawing 16] Explanatory drawing showing the recording paper with which the print was made by 
the printer concerning the operation gestalt 5. 

[Drawing 17] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 5 to development 

[Drawing 18] The flow chart which shows the development of the printer concerning the 
operation gestalt 5, and control of concentration detection. 

[Drawing 1 9] Explanatory drawing showing the outline composition of the developer in the printer 
concerning the operation gestalt 6. 

[Drawing 20] Explanatory drawing showing the recording paper with which the print was made by 
the printer concerning the operation gestalt 6. 

[Drawing 21] The flow chart which shows control from latent-image formation of the printer 
concerning the operation gestalt 6 to development 

[Drawing 22] The flow chart which shows control concerning concentration detection of this 
printer. 

[Drawing 23] The flow chart which shows control of the toner supply equipment of this printer. 
[Description of Notations] 

I Printer control section. 
10 Developer. 

II Clamp drum. 

21 Photo conductor drum. 

60 Development head. 

61 Suction pump. 

64 Developer tank 

65 Developer delivery pipe. 

66 Developer recovery pipe. 
71 Recording paper. 

80 Free passage pipe. 

81 Recirculation valve. 
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82 Churning valve. 

83 Toner. 

84 Toner bottle. 

85 Toner supply pipe. 

86 Toner extra feed valve. 

87 Concentration detection sensor. 
100 LD control circuit. 

110 The control circuit for electrification. 
1 20 Bias control circuit. 
130 Rotational-speed control circuit. 
140 Negative pressure control circuit 



[Translation done.] 
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